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PREFACE 


TO 

THE SECOND EDITION. 


In this new edition of my work on poisons 1 have been eom- 
jMdlcd to restrict njy remarks to a consideration of those sub¬ 
stances wliich f^ivc rise to medico-legal inquiries. Toxicology 
is a wule subject in itself, and it would be hopeless on the part 
of a writer to endeavour to include in one small volume all 
those facts and principles which arc now comprehended under 
this dej)artment of medical science. One of two courses is open 
to him : — he may give a distinct notice of every substance which 
has been known to have a noxious action on the animal body, 
and in this case the book would become a catalogue of drugs, 
with a brief history of poisons,— or he may exclude those sub¬ 
stances, which belong rather to the history than the practice of 
the subject, and thus devote more space to the consideration of 
substances which, from the frequency of their employment for 
murder and suicide, arc of great practical importance. 1 have 
chosen the latter course. My space has been limited, and I 
have endeavoured to fdl it with materials which may be of profit 
to the i)ractitioners of law and medicine, for whose especial use 
this volume is intended. Under this view the plan of the former 
edition has been entirely changed. Many chapters have been 
struck out, and an equal number of new chapters inti-oduced. 
The requirements of a period dating no longer ago than ten 
years are different from those of the present day ; and it is the 
duty of an author, so far as it may be in his po\ver and con¬ 
sistent with the scope of his labours, to fulfil these requirements 
by an entire remodelling of his subject. 



vi PREFACE TO THE SECOND EDITION- 

No one can draw a definite boundary between a poison and a 
medicine. The greater number of poisons are useful medicines 
when properly employed, and nearly every substance in the 
catalogue of medicines may be converted into an instrument of 
death if improperly administered. For this reason it must not 
be supposed that a substance is not a poison l^cause it docs not 
find a place in this second edition of my work. I have simply 
exercised a freedom of selection, with a special view to practice, 
omitting a notice of those medicines or poisons, as the case may 
be, that have not hitherto been made a subject of investigation 
before our legal tribunals. 

15, St. James’s Terrace, Uegent’s Park : 

January lOth, 1850. 



TABLE OF CONTENTS 


Chiipters 1 to 7 : — The Nature of Poisons. — Their Mode of 
Action. — Absorption. — Influence of Habit. — Classification, 
&c. ........ Page 1—105 

Chapters 8 and 9: — Evidence of Poisoning in the living Body. 
— Diseases resembling Poisoning .... 105—1.54. 

Chapters 10 to 14 : — Evidence of Poisoning in ‘ the dead 
Body.—Evidence from Chemical Analysis.—Experiments on 
Animals. — Statistics of Poisoning . . . 15.5—240 

Irritant Poisons. 

Chapters 15 to 21: — Mineral Acids. — Oxalic Acid.—Alka¬ 


lies and Alkaline Salts-Phosphorus. . . 241—352 

ChaiRcrs 22 to 32 : — Arsenic.— Mercury.— Lead.—Copper.— 
Antimony. — Zinc and other Metals.—Vegetable and Animal 
Irritants ........ 352—584 


Neurotic Poisons. 

Chapters 33 to 41:— Narcotic or Cerebral Poisons.—Opium.— 
Prussic Acid.—Alcohol.—Chloroform. —Camphor.—Tobacco. 
— Cocculus Indicus. — Darnel. — Mushrooms. — Henbane 

585—762 


Chapter 42 : — Spinal Poisons. — Nux Vomica. — Strychnia. 
Brucia ........ 763—802 






VIII 


T.VB1.1S OF CON'ILM’S. 


Cliapter 43 :—Ccrcbro-sphial Poisons. — Hemlock. — CEnanthe. 
—Monkshood.—Belladonna.—Lobelia.—Foxglove.— Tliorn- 
apple. — Laburnum. — Yew . . Page 802—844 


Indf.x 


846 


COKKIGENDA. 

I’.'ige 44, lino IS from foot, for “ hours” ro;nl *■ hours.” 

., fid, lino 11 from foot, for “rolchirum ” road ‘‘ oolcliu iiia.” 

,, fi7, lino 17 from top, for “ woights’’ road ” woiglit.” 

,, 7a, lino ly from foot, for *' blood ” road ‘‘ aloohtd,” 

• „ Kl.S, lino G from fool, for “ pure” road “ purely.” 

., 141, lino 10 from top. for “ tiro ” road “ three." [The rase referred to 

occurred in Docemhor, 1S.^)7, and the particulars wore coinmiini- 
ciitod to me in March, lS.''iS.') 

„ 217, lino 2 from top, for “ Woorara ” n-id “ Giir.ara.” 

,, 217, lino 8 from top, for “ of” read “ for.” 

„ 227, lino from foot, for “ five grains ” road “ four grains.” 

„ 22y, line 22 from foot, for “ to be ” read ” to have been.” 

,, 2;»:i, lino 21 from top, for ” the form ” road ‘‘ their form.” 

„ 322. lino 4 from top, for ” Schossborgor ” rojid “ ,Schlossbprger.” 

„ 387, line C from top, for ” grains ” rctad “ gr,ain.” 

,, 432, lino .') from top, for “ it ” road “ its.” 

,. 43.'), line 12 from top, for “ arsenic " road “ .arsenical.” 

„ 400, lino 7 from foot, for “ thor” read “thoir.” 

„ 4fi4, line4 from top, dole ” it molts.” 

,, .')5y, line 3 from foot, for “ peroxide ” ro.ad “ porchloride. 

„ fist), lino C from foot, for ” M.” road “ Mr. 






ON POISONS, 


CHAPTER 1. 

XOXICOI-OGT. - MEANING OP THE TERM POISON. - SALINE 

MEDICINES I’OISONOUS IN LARGE DOSES.-COAIMO.V SALT 

AND EPSOM SALT. -WHITE HliLLEBORE. -IllEKA PICllA.- 

OIL OP TCKPENTINE.-DEADLY POISON. -SAL VOLATILE. - 

GREEN VITRIOL. - MEDICAJ. DEFINITION. — LEGAL DEFI¬ 

NITION. 

Ry Toxicology (derived from ro^iKhv, poison, and K6yos, discourse) 
we are to understand that branch of inedicul science which relates 
to the history and properties of poisons, and of their effects upon 
the living body. This subject is commonly regarded and treated 
as a part of Medical Jurisprudence ; but the number and im¬ 
portance of the facts connected with poisons tvhich have been 
accumulated of late years, have justly contributed to raise toxi- 
cology to the rank of a distinct science. To the physician, the 
])athologist and the medical jurist, a knowledge of the subject is of 
great importance: for cases arc continually presenting themselves 
in which a practical application of the principles of this science 
is demanded ; as, for example, in the treatment of a person la¬ 
bouring under the effects of poison, in drawing a clear distinction 
between changes produced in the body by disease and those 
caused by poison, or finally in aiding the criminal law in con¬ 
victing those who have been guilty of the crime of poisoning. 

Definition .—A Poison is commonly defined to be a substance 
which, when administered in small quantity, is capable of acting 
deleteriously on the body; and in popular language it is confined 
to substances which destroy life in small doses. It is obvious that 
the above definition is too restricted for the purposes of medical 
jurisprudence. It would, if admitted, exclude a large class of 
substances the poisonous properties of which cannot be disputed; 
as, for example, the salts of copper, tin, zinc, lead, and antimony, 
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which, generally speaking, act only as poisons when adminis¬ 
tered in large doses. It must not be supposed, however, from 
this statement, that the compounds of these metals cease to be 
poisonous when exhibited in small doses. We may admit the 
general truth of the doctrine, that a poison in a small dose is a 
medicine, and a medicine in a large dose is a poison ; but a 
medicine such as tartarized antimony may he easily converted 
into a poison, either by giving it in snaail,doses at short intervals 
under states of the body not adapted tli teccive it, or in cases in 
which it exerts an injuriously depressitlg effect. More than one 
death has been lately occasioned by this wilful misuse of anti¬ 
mony in doses which might be described as medicinal, althougli 
in the cases referred to, no other intention could have existed in 
the secret administration of this substance than that of destroying 
life. A person may die either from a large dose given at once, 
or from" a number of small doses given at such intervals that the 
system cannot recover from the efects of one before another is 
administered. In cases of lead-poisoning it is a well-known 
fact that a quantity of carbonate of lead so small as to he scarcely 
appreciable to tests, may by its daily introduction into the 
system through water or other articles of food, produce symp¬ 
toms of chronic poisoning, which although different in their 
nature and progress, are not less fatal than those which arc pro¬ 
duced by a large dose of a salt of lead. Water containing 
only one grain of lead in a gallon, or one seventy-thousandth 
part by weight, has thus been known to produce all the effects of 
lead-poisoning in an aggravated degree. Some substances such 
as nitre liave not been known to act as poisons except when 
taken in very large doses, while arsenic acts as a poison in small 
doses. But in a medico-legal view, whether a person die from 
the effects of half an ounce of nitre, or of two grains of arsenic, 
the responsibility of a person who criminally administers the 
substance is the same. Each substance must be regarded as a 
poison, differing from the other only in its degree of activity and 
perha])s in its mode of operation. The result is the same: death 
is caused by the substance taken, and the quantity required to 
destroy life cannot therefore be made a ground for distingui.shing 
a poisonous from a non-poisonous substance. If, then, a medical 
witness he asked, “What is a poison?” he must beware of 
adopting this common definition, or of confining the term poison 
to a substance which is capable of operating as such in a small 
dose given at once. 

Saline substances poisonous ,—Tlic fact that a poison has been 
commonly regarded as a substance which produces serious effects 
when taken in small quantity, has induced many who have 
adopted this arbitrary view to assert, that certain substances 
which have actually been known to cause death, are not poisons; 
and this doctrine has been apparently supported by the fact, that 
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were not some such distinction adopted, it would be difficult to 
separate the class of poisons from bodies which are reputed inert. 
In answer to this view, it is perhaps sufficient to show, that there 
is no good reason for assuming this as the distinguishing cha¬ 
racter of a poison; for it is impossible, even among substances 
universally admired to be poisonous, to make any division ac¬ 
cording to the effects produced by the quantity taken. In 
relation to the quanti||||||^uired to operate fatally, the difference 
is not so great betwea^Kre and oxalic acid as between oxalic 
acid and stryciinia. ^E^ve consider nitre to be a poison, there 
seems to be no good reason for excluding-common salt ([the 
chloride of sodium). Medical practitioners would scarcely be 
pre])ared to admit this last-mentioned substance into the class of 
poisons; but it is to be observed, that in a large dose it is capable 
of acting as a powerful irritant, and of inflaming the mucous 
iiiembrane of the alimentary canal to'tlTe saine extent as muclji. 
smaller doses of other well-known irritants. An instance of 
COMMON SALT having caused death occurred in the north of 
England in the year 1839. A young lady swallowed, it is sup¬ 
posed, about half a pound of this substance, for the purpose of 
destroying worms. It was considered to be a harmle-ss substance, 
according to the common notion ; but in the course of about two 
hours some alarming symptoms made their appearance, and 
racflicar assistance was sent for. She was found to be in a state 
of general paralysis ; and although the stomach pump and other 
antidotal means were speedily employed, she died in the course 
of a few hours. After death there were found those changes in 
the body which are generally indicative of the effects of a violent 
irritant on the alimentary passages. (Medical Gazette, 1839- 
40. i. 559.) Tliis case is deserving of attenj^on, from the 
evidence which it furnishes of the fallacy of the popular doc¬ 
trine, that what is taken so freely in small quantities, with 
benelit, may be taken, with equal impunity, in large doses. Dr. 
Christison mentions a case in which a man swallowed a pound 
of salt, and died within twenty-four hours, under all the symp¬ 
toms of irritant poisoning. The stomach and intestines were 
found in a high state of inflammation after death. In another 
case serious symptoms were produced in a young man by a much 
smaller dose. In this instance the individual had taken about 
two ounces as an emetic dissolved in a small quantity of water. 
He was seized with an acute burning pain in the stomach, ten¬ 
derness in this orgSh, and great anxiety, without any vomiting 
until he had drunk a large quantity of warm water as a remedy. 
Before Dr. Christison saw him he had vomited freely, but he still 
suffered severe intermitting pain. (On Poisons, 658.) In one 
instance, in which about a table-spoonful of salt had been taken 
by mistake for sugar, there was no vomiting or purging, but 

B 2 



4 


POISONOUS EFFECTS OF SALINE SUBSTANCES. 


great pain in the region of the stomach with dryness of the 
fauce]^ which lasted several days. In a toxicological view it is 
not easy to distinguish the effects of common salt in these cases 
from the poisonous action of salt of sorrel, which, as it is well 
known, may be taken with Impunity in small quantity, and 
although the designation “ poison ” may appei^r inappropriate, it 
would be obviously inconsistent to ajiply this term to one sub¬ 
stance and refuse it to the other, when jiiiil, are innocent in small, 
and noxious only in large doses. (iHlli^ost, Binoxalate of 
Potash.) 

There is another substance commonly reputed to be innocent, 
but which in a large dose may destroy life. This is the suli»hatc 
of magnesia, or Epsom Salt. A trial took place at the Hun¬ 
tingdon Autumn Assizes, 1842, in which two men were indicted 
for feloniously killing one Daniel Cox, by administering to him 
a large quantity of EpsQin salts dissolved in beer. The 
deccjised was an old man''and a confirmed drunkard, and he was 
in the habit of drinking beer to excess. On the day laid in the 
indictment, the deceased had drunk several pints of beer, Avhich, 
it was afterwards jtroved, had been drugged with the suljdiate of 
magnesia. He was seized wdth violent purging, and died within 
forty-eight hours. On an examination of the body, the lining 
membrane of the alimentary canal was found inflamed, and 
there was no doubt that death was owing to the irritant eflects 
of the salt. One of the prisoners was convicted. The quantity 
of the substance taken in this case could not be ascertained, but 
there was reason to suppose that the dose was large. 

A case is reported in which a boy, ten years old, had two 
ounces of Epsom salts administered to him medicinally by his 
father, as a rgmedy for worms. The salt was taken partly dis¬ 
solved in a tea-cupful of water, and very soon after it had been 
swallowed, the boy staggered and became unwell. When 
seen by a medical man, half an hour afterwards, his pulse 
was imperceptible, his breathing slow, tind difficult, the whole 
framcTh a state of great debility, and in ten minutes more, the 
child died withoixt any other symptom of note, and particularly 
without any vomiting. (Christison on Poisons, G57.) It is re¬ 
markable that in this case there does not appear to have been 
any purging; and after death no morbid appearance was found 
in the body. {Sulphate of Potash and Takxakic Acid have 
also caused death in large doses. 

It has been suggested that substances of this kind connect the 
true poisons with those which are inert in regard to the 
economy ; but they are assuredly to be regarded by the medical 
jurist as irritant poisons ; and as to the dose administered,—it 
is of little moment in medicine or in law, whether one grain of 
one substance or one ounce of another substance be taken, pro¬ 
vided the fatal effects be clearly traceable to the action of the 
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particular substance on the body. This is the point to which a 
niedical jurist must direct his attention. In Medical Jurispru¬ 
dence, therefore, it is necessary to look to the noxious cft'ects 
produced by particular substances on the system, and the 
adequacy of these substances to cause death under symptoms of 
poisoning, rather tham to the mere quantities in which they may 
have been taken.. 

These remarks on the looseness of the popular definition of 
the terra poison have^teen suggested by the fact that medical 
men have been somctfl||fe severely pressed in cross-examination 
on trials for certain c^iinal offences, to state what is strictly a 
poison and what is not. In cliarges of attenipted poisoning, or 
of attempted abortion by the administration of drugs, it is by no 
means an indifferent matter for a witness to be able to say what 
substances are noxious and what are inert; or to show, how 
some bodies commonly reputed inert, may under certain con¬ 
ditions act deleteriously on the system. The conviction of a 
prisoner may actually depend uj»on the answer returned by a 
radical witness to a question of this kind. In this point of 
view a case which was tried at the Norwich Lent Assizes, April 
1846, is well deserving of the attention of medical practitioners, 
A woman, named Whisker, was charged with administering to 
the prosecutrix, a small portion of W kite Hellebore (Veratrum 
jdhmn) for the purpose of procuring abortion. When the fact ot 
administration had been clearly proved, an objection was taken to 
the indictment, on the ground that there was no medical evidence 
to show that Hellebore was a virulent poison. One medical 
Avitness is reported to haA^e said, that Hellebore was noxious to 
the system and produced ill effects, but he knew of no case in 
Avhich it had produced death. Under these circumstances he 
thought he was not justified in calling it a poison. The learned 
judge Avho tried the case said that that was a poisonous drug 
Avhich in common parlance was generally understood and taken 
to be such ; and the evidence for the prosecution he thought Avas 
sufficiently strong to bring Hellebore within the meaning of the 
statute. The jury returned a verdict of guilty, and in ausAver to 
the judge said that they considered Hellebore to be a poison. The 
I’crnarkable circumstance in this case is, that any medical doubt 
should have been entertained on the subject. livery toxicologist of 
repute describes White Hellebore as a poison. It is not so active 
as many of the vegetable narcotico-irritants, but nevertheless it 
owes its properties to the presence of a poisonotis alkaloid (vera- 
tria) •which is diffused through the plant, and renders it poisonous. 

Blue Vitriol or sulphate of copper is notunfrequently employed 
for the purposes of abortion. Is this a poison ? Hitherto toxico¬ 
logists have regarded it in this light, but Dr. Hoenerkopf has 
recently questioned the accuracy of this view, and he quotes cases 

B 3 



6 


KOXIODS AND I’OISONOtTS 6CBSTANCKS. 


in which he has given it in large doses without causing death or 
producing even alarming symptoms. (Casper’s Vierteljahrschriff, 
1855, B, viii. p. 222.) Dr. Spielmann objects to this inference on 
the ground that as the substance was used medicinally, and a 
tolerance of medicines is often set up in diseased conditions of 
the system, the facts recorded by Hoenerkopf, are not adverse to 
the views adopted by Qrfl la and others, namely, that bhic vitriol 
is a poison, and, if it ooes not cause death, it is capable of pro¬ 
ducing injury to health. Its emetic T)o wei| B are well known, and 
a mineral substance which produces vi^Pit vomiting, must be 
regarded as noxious to a pregnant female. (Casper’s Vierteljahr- 
schrift, 1856, B. X. p. 41.) 

The reader will perceive from a case above quoted, that whether 
a particular substance is, or is not a poison, is a question of fact 
left for the decision of a jury from the medical evidence given in the 
* case. In general the indictment contains a clause describing the 
substance as a poison or ^'destructive thing” (post, p. 11,) a form 
of expression which should always b6 adopted, in order to prevent 
the occurrence of these technical objections. The question what 
is a noxious or destructive thing frequently arises on charge *of 
attempted abortion. In the case of WAite(Aylesbury Lent Assizes, 
1857) it was proved that the prisoner had administered to the prose¬ 
cutrix a large dose of a substance popularly known under the name 
of hiera pi^a. XM® j® ^ compound .of aloes and canella bark. It 
waS"WjThr£ted to be a proper medicine in small doses, but ca¬ 
pable of acting with injurious cfFeqts.upon pregnant females when 
given in large doses. The prisoner was convicted. In the case 
of lleg. V. Itodanbosh (Central Criminal Court, December 1856) the 
prisoner was indicted for administering a quantity of oil of tur¬ 
pentine to her infant with intent to murder it. That she had 
poured this liquid down the child’s throat was clearly proved. 
The child suffered some time from the effects, but ultimately re¬ 
covered. The defence was that the child had a cough, and tur¬ 
pentine was given by the mother to cure this ! The prisoner was 
acquitted. Oil of turpentine must be regarded according to the 
dose as noxious to an infant. (See p. 14, post.) 

Deadly poison, — There is another point of view in which 
this question may require to be considered, namely. What is to 
be understood by a deadly poison ? In indictments for poisoning, 
it is customary to describe every poison as deadly. The substance 
administered might with equal propriety be described as poison¬ 
ous, or of a destructive nature; but those who draw up indict¬ 
ments are but little informed on such matters, and they can never 
speak of a poison without describing it as deadly. The following 
case occurred on the Norfolk Spring Circuit, 1836. Two persons 
were capitally indicted for having feloniously caused to be ad¬ 
ministered to the prosecutor, a quantity of a certain "deadly 
poison” called sulphate of copper (blue vitriol), witli intent to 




WHAT IS A DBADIy POISON? 


murder him. It appeared in evidence that all the parties were 
servants in a farmer’s family, and that it was the duty of one of 
the prisoners to prepare breakfast for the other servants. On the 
morning of the day laid in the indictment, the prosecutor ob¬ 
served that the milk which had been prepared for him was very 
nauseous, and,-aReyiiaving taken a small quantity of it, he laid 
it aside. Hewajsoon seized with violent vomiting, but under 
medical assistance he recovered. The residue of the milk was 
analysed, and was found to contain sulphate of copper, in the de¬ 
fence the counsel for^^ prisoners contended that they could not 
be convicted of the crimff’chargcd in the indictment, since, accord¬ 
ing to all medical experience, the sulphate of copper was not ^deadly 
poison. The medical witnesses of whom there were two, were 
then required to give their opinions, but they differed on the 
point. One, a surgeon of some years’ standing, considered it to 
be a deadly poison, although he admitted that so far as his own 
experience went, he had had no knowledge of its poisonous effects. 
The other stated that it was not a deadly poison, and that when 
sold in a shop, the word poison was never attached to the label. 
The judge considered the case to be one of suspicion rather than 
of proof, and the prisoners were acquitted. Although by this 
summary disposal of the case, the force of the objection to the 
indictment was rather evaded than decided, yet the difference of 
opinion between the two medical witnesses is worthy of remark. 
It appears to me that the term deadly should be applied to 
those poisons only which prove speedily fatal in small doses, 
such as strychnia, morphia, aconititta, nicotina, prussic acid, 
and arsenic; it cannot with propriety be' applied to such 
substances as the sulphates of copper and iron, or, as in the 
subjoined case, to such a liquid as “ spirits of hartshorn.” 
Ill this case (-Rep. v- Haydon"), which was tried at the Somerset 
Spring Assizes, 184.5, cqmmon sal volatile was absurdly de¬ 
scribed as a “deadly poison.” The counsel for the prisoner 
took an objection to t^e indictment on this ground, but the 
judge (Eric J.) said, “ the word deadly appears to me to bo used 
merely in pursuance of an anci^hf'form, and not to be essen¬ 
tial to the validity of the indictment. It would be sufficient to 
describe it simply as a poison, and under that term would fall, 
anything calculated to destroy life. Substances harmless in them¬ 
selves might become poisons by the time or manner of their ad¬ 
ministration. This seems to me the view most accordant with 
common sense, and therefore I hold this indictment to be good, 
even although it describes spirits of hartshorn as deadly poison.” 
(Law Times, April 12, 1845.) The question may, by this deci¬ 
sion, therefore, be considered as settled. The word deadly must 
henceforth be regarded and treated as mere surplusage. * 

A similar question arose in a trial which took place at Chelms¬ 
ford some years ago, where the substance administered was cop- 
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jicms or sulphate of iron. A man was cliarged with liaving ad¬ 
ministered this substance to two women, witli intent to murder 
them ; and in the indictment it was described as a deadly jmison. 
The medical witness stated that it was not, properly speakinf^, a 
deadly poison. This is so far true, that it is rare to meet with a 
case in which this substance has destroyed life. There is no doubt 
that .green vitriol is capable of acting as an irriVmt, and as such 
if taken in a large dose, and not ejected from the stomach by 
vomiting, it may produce inflammation oltbc viscera and death, 
but it certainly has no clnim to be considered or described as a 
“ deadly” poison, and in fact some authorities exclude it from the 
class of poisons altogether. A trial took place at the Assizes for 
the Seine, Sept. 11, 1848, in which a mc<lical opinion on this 
subject was necessary in onler to support the charge ng.ainst the 
accused. A man, without any a])]>arent motive, administered 
this substance to his wife at various times. She sull'crcd from 
severe vomiting and purging, and she appeared to her medical 
attendant to be in a dangerous condition, but she shortly re¬ 
covered. AL Chcvallicr proved that the substance administered 
■was copperas or green vitriol. At the trial one medical witness 
said it was noxious or injurious to lieallh, but not a poisonous 
i^alt: while another did not consider it dangerous because it 
W'onld be impossible for a person to take a sufficient quantity to 
cause death. AI. Chevallicr stated that there was no well es¬ 
tablished case of poisoning by it on record,—that experiments 
on animals in wliich the gullets had been tied were not ,«atis- 
liictory, and that a woman to whom large dosc.s of it had been 
administered for several days with criminal design, had not died 
I'rom the effects. The 1‘rcsident left it to the jury — whether 
th(i symptoms suffered by the wife had been caused by the 
wilful administration of a substance which, although it might 
not cause death, was injurious to health (jiuisible d la santd). 
They answered in the affirmative, finding the defendant guilty, 
and he was sentenced to five years’ ipiprisonment. (Annales 
d’Hygicnc, 1850-1,180.) By reference to the section on SnunriArE 
OP Iron (post) it will be seen that there' have been instances in 
this country in which it has proved fatal to life. Some yc.ars 
since I was consulted on the poisonous nature of this salt as 
employed in the adulteration of beer. The answer given was, 
that admitting it not to be a poison according to the popular 
meaning of the term, the daily administration of it would prove 
noxious to health. 

As the greater number of substances known under the name 
of medicines may act like poisons, according to the dose or cir¬ 
cumstances under which they arc administered, and no precise 
boundary can be laid down, it would seem that the proof of the 
crime of poisoning should rest upon the intention with which the 
substance is administered and on the effects produced, or on 
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satisfactory evidencc,,tbat it is capable either of destroying life 
or of causing injury to health. A man may administer a 
substance such as tartar emetic in medicinal doses with good or 
evil intention. His intention, which is a question for a jury, may 
be not^to remove disease, but to destroy life. He may administer 
it secretly under circumstances in which its lawful use would 
certainly not be required; he may continue to use it at intervals, 
in medicinal doses, even when its dangerous effects are clearly 
manifested by symptoms, ^d when any medical man, dealing 
hutui fide with a t)atient, would immediately withdraw it as 
a meciicinc. Is such an act as this to be covered by that thin 
cloak of medical sophistry which was spread over it in the case 
of William Palmer ? Is it to be rec< ived as a reasonable 
or safe doctrine for society, that tartar emetic is a medicine 
and not a poisoyi; that it has been given in some cases in large 
doses without causing*death ; and tliat, provided the doses are 
what may be called “medicinal,” there can-be no poisoning? 
If a criminal act is to be thus frittered away by a definition, 
murder by ])oisoning might be esuried otj throughout this 
country with imjuinity whenever a motive for crime presented 
itsc'lf; and the greater the skill and the more perfect the 
cunning used in its perpetration, the more surely might a criminal 
rely on receiving a certain amount of quasi-j>rolessional pro¬ 
tection. M. Bcniard, in remarking upon the supposed distinctions 
between medicines and poisons, observes, that a substance which 
is a medicine in a small dose may act as a poison in a large dose, 
or if given at an improper time. A correct definition of a 
poison is impossible, and it is so far satislactory that those 
subjects which are the most difficult to be defined, stand the 
lca.st in need of a definition. (Letjons sur les Effets des Sub¬ 
stances Toxiques, &c. par Claude Bernard, p. 39, 1857.) 

Medical definition. — In legal medicine, it is difficult to give 
such a definition of a poison as shall be entirely free from objec¬ 
tion. Perhaps the most comprehensive definition which can be 
suggested is this: “ A poison is a substance which, when intro- 1 
duced into the stomach or bowels, is capable of destroying life | 
without acting mechanically on the system.” But it is well 
known that some substances act as powons by absorption when 
applied to the skin, or a wounded or ulcerated surface ; while 
others, again, as the poison of the viper, and of rabies, may have 
their fatal effects limited to those cases in which they are intro¬ 
duced by a wound : ^nd a tliird class may destroy life merely by 
their chemical effects upon the parts with which they come in 
contact, without necessarily i)oisoning the blood by absorption; 
e. g. sulphuric acid. Lqclerc, who wrote in 1803, Refines a poison 
to be a subfitatu^Aiduc}^ wlicn taken in a small dose internally, 
or applied to the living body in any way externally, i^ capable 
of injuring health or causing death. (Essai Medico-'legale sur 
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I’Empoisonnement, p. 49, Paris, An xL) This definition has 
been substantially adopted by some modem toxicologists. It is, 
however, not only open to the objection that most poisons must 
be taken in large doses in order to injure health, or cause death, 
but it would include melted lead or boiling liquids among poisons ; 
for these, when applied to the living body externally, injure 
health and cause death. M, Flandin considers those„subatances 
only to be poisonous which are capable of entering into the body 
and producing their effects by absorplwn. (Traite des Poisons, 
i. p. 193.) This definition is not sufficiently comprehensive, 
because it excludes from the class of poisons the mineral acids 
and alkalies. A similar objection appears to me to exist to the 
definition of a poison by the late llr,- Griffiths, the American 
editor of my Manual of Medical Jurisprudence;—“A poison is 
a substance which, when taken internally, or applied to the sur- 
faice of the body, is capable of destroying* life without acting in 
a purely mechanical manner.” Can it be said that boiling water, 
or oil, or melted lead, when applied to the surface of the body, 
destroys life by exercising mechanical action ? If not, then these 
liquids are poisonous. If, however, this kind of action be re¬ 
garded as mechanical, then the mineral acids and alkalies mu^ 
also bo considered by their effects to act mechanically, whether 
applied to the skin or the mucous membrane of the stomach. 
These remarks show that it is difficult, if not impossible, to com¬ 
prise in a few words an accurate description of what, in medi¬ 
cal language, should be understood by the term “ poison.” 

Under the definition which I have above given, it might be 
objected that the whole class of medicines, and numerous sub¬ 
stances of an inert nature, would be included. Thus it is well 
known, that there are many cases on record in which cold water, 
swallowed in large quantity, and in an excited state of the system, 
has led to the destruction of life either rapidly by shock, or slowly 
by inducing gastiatis. Any cold liquid, such as iced water, beer, 
or ice itself, may have an equally fatal effect. The action of 
water or cold liquids, under these circumstances, cannot be said 
,to be mechanical; it appears to be due to the shock suddenly 
^induced on the nervous, system through the lining membrane of 
^the stomach and yet it would be inconsistent to class these inert 
liquids among poisons. It is, however, important to notice that 
the effects produced by cold liquids sometimes closely resemble 
those caused by poison. A girl, set. 9, during sultry weather, 
and while in a heated state, drank a coffeercupful of cold water. 
She immediately fell to the ground in a state of insensibility. 
When seen by a medical man, half an hour afterwards, she was 
quite unconscious ; the skin was cold, the pulse feeble, and the 
pupils were unaffected by light. There were also convulsive 
twitchings about the corners of the mouth. She was bled, stimu¬ 
lants were applied, and in five or six hours she recovered. ( Lancet, 
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Oct. 7, 1843.) The reader will find this subject treated in its 
medico-legal bearings by Dr. Guerard, in the Annales d’Hygicne 
for 1842, tome i. p. 42. 

In all cases of this description, it appears to me that we are 
justified in drawing the following distinction between poisonous 
and non-poisonous substances. If the deleterious effect does not 
depend upon the n^urc of the substance taken, but upon the 
state of the system at the time at which it is swallowed, the sub¬ 
stance cannot be regarded«gs a poison. All poisonous substances 
are per se deleterious, — the state of the system^ setting aside for 
the present the peculiar efforts of idiosyncrasy and habit, has 
very little influence on their operation. The symptoms may be 
suspended for a time or slightly modified in their progress, but 
sooner or later the poison will aflect the healthy and diseased, 
the ol^ and the young, with a uniformity in its effects not to be 
easily mistaken. A distinction of this kind cannot, however, be 
drawn, except by a professional man who has given attention 
to the subject of toxicology; and therefore it is no matter of 
surprise that poisoning should have been in more than one in¬ 
stance erroneously imputed in cases where death has followed 
the drinking of cold liquids. 

Legal definition -In reference to the medical definition of a 

poison it is necessary to observe that the law does not regard 
the manner in which the substance administered acts. If it be 
capable of destroying life or of injuring the health of an indi¬ 
vidual, it is of little consequence, so far as the responsibility of a 
prisoner is concerned, whether its action on the body be of a 
mechanical or chemical nature. Thus a substance which simply 
acts mechanically on the stomach, may, if wilfully administered 
with intent to injure, involve a person in a criminal charge, as 
much as if he had administered arsenic or any of the ordinary 
poisons. It is, then, necessary that we should consider what the 
law strictly means by the act of poisoning. Tf the substance 
criminally administered destroy life, whatever may be its nature 
or ihode of operation, the accused is tried on a charge of murder 
or manslaughter, and the duty of a medical witness consists in 
showing that the substance taken was the certain cause of death. 
If, however, death be not a consequence, then the accused is 
tried under a particnlar statute for the attempt to murder by 
poison. (1 Viet. c. 85, sec. 2.) The words of this statute are 
very general, and embrace all kinds of substances, whether they 
be popularly or professionally regarded as poisons or not. Thus 
it is laid down that — 

“ Whoever shall administer, or cause to be taken by any 
person, any poison, or. other destructive thing, with intent to 
commit murder, shall be guilty of felony, and being convicted 
thereof, shall iufffer death.” 

Although the administering be followed not by death but only 
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by bodily injury dangerous to life, it is still a capital felony, pro¬ 
vided the^^ige^has been to commit murder. The attempt to 
administ^^TO any person any poison or other destfuctiv'e thing, 
with the like intent, &c., although no bodily injury be effected, 
is felony, punishable by transportation for life, for fifteen years, 
or imprisonment for any term not exceeding three years. From 
the words of this statute it appears that the«law requires, in order 
to constitute the crime of poisoning, that the substance should 
be administered to, or be taken by, an individual. Several deaths 
have been caused of late years by the external application of 
arsejiic and corrosive sublimate to ulcerated and diseased surfaces. 
Supposing the poison is thus applied intentionally, and great 
bodily injury is done to an individual, it might be a question 
whether the crime could be punished under these sections of the 
statute. Liord Camphell’s act (14 and 15 Viet. c. 19) appears to 
provide for this description of offence, although the application 
or administration is herein limited to chloroform, laudanum, or 
other stupifying drug. The external application of arsenic so 
that it produces personal injury, would no doubt be considered 
an act of administration. 

It will be perceived that the words of the statute leave the 
question “what is a poison ” to depend upon the medical evidence 
adduced. In a trial which took place at the Chelmsford Assizes, 
a woman was charged with administering white precipitate to 
her husband with intent to kill. She was acquitted on the'ground 
that there was no evidence to show that white precipitate was 
either a poison or a destructive thing. It is, however, placed 
beyond doubt that this substance is not only capable of producing 
noxious effects, but of destroying human life; hence, this ac¬ 
quittal was based on a pure mistake. White precipitate is not 
by any means so poisonous as corrosive sublimate, .but it is un¬ 
doubtedly a mercurial poison. Unless the medical evidence re¬ 
ceived by a Court when this question is raised, be very closely 
investigated, a great mistake may be made, owing perhaps to 
want of experience or want of reflection on the part of the tvit- 
ncss to whom the question is put. 

This question, “ What is a poison ?” may present itself under 
another aspect. In the Queen v. Cluderay (Exchequer Chamber, 
January 19, 1849), the prisoner was indicted for n^dministering 
poison with intent to murder. • He was proved to have adminis¬ 
tered to a child, nine weeks old, two berries in the husk of Coc- 
culus Indicus, and the berries paiied through the body of the 
child without doing any injury. It was submitted for the prisoner, 
that being in the husk they could not be considered a poison. 
The point was reserved by Mr. J ustice Williams, who tried the 
case at York. It was now contended for the prisoner, that 
although the kernel of this nut was poisonous, still having been 
given in the husk, which was hard of digestion, it could not be 
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considered as an administering of poison within the statute 1 Viet. 
Cj- 8!i, The Chief Justice said the Court was of opinion that 
when a man administered something that was poison with intent 
to murder, but in such a way that it did not act, he was guilty. 
Conviction affirmed. This is the only reasonable view to take 
of such an objection. The seed contains the poison, but the husk 
is inert; neverthelesB the berry taken as a whole must be re¬ 
garded as a poison. 

The actu^ quantity of a poisonous substance found in an 
article of food docs not affect the culpability of a person indicted 
for administering it. In the case of Hartley (Central Criminal 
Court, May 12, 1850), in which an attempt was made to ad¬ 
minister sulphuric acid mixed with coffee, Mr. Justice Cresswell 
stated—if'poi.son be administered with intent to murder, it is 
not necessary there should be enough in the article administered 
to cause death. If any poison be there, and the intent be proved, 
the crime of attempting to administer poison is complete. In the 
case of Reg. v. Southgate (Chelmsford Lent Assizes, 1849), Baron 
Parke said, in reply to an objection taken, it was quite immaterial 
to define or prove in what vehicle a poison was given, or whether 
it was administered in a solid or liquid form. 


CHAPTER 2. 

MECHANICAL IRRITANTS.-MEANING OP THE WORDS DESTRUC¬ 
TIVE THING.-MERCDRT. -METALLIC IRON.-SWALLOWING 

COIN.-PINS AN1> NEEDLES.-MODE OP ACTION' OP MECHA¬ 
NICAL IRRITANTS.-SPONGE. — HAIR.-PERCUSSION CAPS.- 

POUNDED GLASS. -BOILING LIQUIDS. 

Mechanical irritants. — The present state of the law in re¬ 
spect to administering or attempting to administer poison with 
intent to murder has been already fully considered. While the 
words of the statute render it unnecessary for a medical witness 
in such cases to give judicially a close definition of “ a poison,” 
they impose upon him a difficulty which he must be prepared to 
meet. The substance administered may not be a poison in the me¬ 
dical signification of the term, nor may it be popularly considered 
such; and yet, when taken, it may be destructive to life. We have 
examples of substances of this description in iron filings, powdered 
glass, sponge, pins and needles, and such like bodies, all of which 
have been administered with the wilful design of injuring, and 
have on various occasions given rise to criminal charges. In 
cases of this kind, the legal guilt of a prisoner may often depend 
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on the meaning assigned by a medical witness to the word tfe- 
structive.thing. Thus, to take an example,—liquid mercury might 
be pojired down the throat of an infant, with the deliberate in¬ 
tention to destroy it. A question of a purely medical nature will 
then arise whether mercury be “ a destructive thing ” or not; 
and the conviction of the accused will probably depend on the 
answer returned by the witness. Should af difference of opinion 
exist,— an occurrence-by no means unusual in medical evidence, 
the prisoner will, according to the humane principle of our law, 
receive the benefit of the doubt. The point which here requires 
to be considered is, why any difference of opinion should exist 
among witnesses. 

With regard to the case just supposed, it is a general |n:inciplc 
in toxicology, that.tlm .pure metals are not poisonous ; and they 
are not to be regarded as “ things ” destructive to life, unless the 
mechanical form in which they are taken be such as to injure the 
viscera with which they may come in contact, leading to inflam¬ 
mation, and its consequences. Even where the mechanical form 
favours the production of these serious results, especially per¬ 
foration of the intestines, the powers of nature arc often exerted 
in a most extraordinary way, and the individual survives ap¬ 
parently in good health. This has been witnessed in the case of 
many who have swallowed knives or pins and needles. The 
escape of such persons must, however, be regarded as the result 
of accident. They are always in imminent danger, and they com¬ 
monly die sooner or later from inflammation or perforation of 
the viscera. (For a remarkable case in which death took place 
from this cause in Guy’s Hospital, see Medical and Physical 
Journal, October 1809, p. 350.) The masses of .iron which caused 
death in this instance are preserved in the Museum collection. 
(For another case in which death took place from disease of the 
brain, and a large number of iron nails and other mctallie sub¬ 
stances were found in the stomach, see Dublin Medical Journal, 
September 1835; also Med. Gaz. xvi. 791.) 

liquid mercury, the substance which we have here taken as 
an illustration, cannot operate deleteriously on the body either 
chemically or mechanically. It may be taken, and has often 
been swallowed in considerable quantity, without perceptibly 
affecting the health. If a medic^ witness were not aware of 
these facts, and did not sufficiently reflect upon the nature of 
the question addressed to him, he might improperly cause the 
conviction of the accused person. The intention of the accused 
may have been criminal, but that is a matter unconnected with 
the duties of a witness :—he is simply required to state whether 
the means employed to carry out this criminal intention, were 
such as were likely to produce danger to life. Similar observations 
might be made with regard to numerous other substances employed 
in medicine or in the arts; and it is quite obvious that difficulties 
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of this kind can only be properly met by those practitioners who 
have closely attended to the subject of toxicology. 

It is well known that bodies which are not in their own nature 
destructive, may become so through indirect causes. Metallic 
iron is not a poison, nor can it, except under certain circumstances 
Ije regarded as a destructive thing. An angular mass of iron 
may destroy life by* perforating the viscera ; or, if the metal 
)c exhibited in the state of filtagg-in doses frequently repeated, 
hen It may become a source of irritation in the stomach, and 
lead to ulceration and perforation. There will be no difficulty, 
however, in forming an opinion on this and similar cases. 
Sometimes the substance may be of a nature to produce a 
poisonous compound in the alimentary canal. I^etallic arsenic 
is not considered to be poisonous, but it is capable of fonfia- 
ing arsenions acid when in a ffnely-divided state, and thus 
leading to death. Thus metallic arsenic, if not considered to be 
a poison, must still be regarded as a “ destructive thing.” The 
metal copper may act on the system either mechanically or 
ehcmicauy : when in the stomach or bowels it may cause death 
by ulceration, or it may produce, with the acid and mucous 
liquids, the subchloride, acetate, or carbonate of copper. Some¬ 
times the metal may acquire a coating of snlphuret,. in which 
case its operation would be mechanical, since the sulphurct of 
copper is not pollonous. The rapidly destructive effects of these 
metallic substances, when acting mechanically, are well shown 
by a case reported by Mr. Dicken. (Med. Gaz. xxxv. 885.) A 
boy, aged ten years, accidentally swallowed a copper halfpenny. 
There was very slight constitutional irritation ; purgatives were 
administered, but the coin was not passed. There was merely a 
sense of weight and uneasiness in the epigastrium, with a feeling 
af distension, which subsided in a few hours. On the twenty- 
seventh day after swallowing the coin, he was suddenly seized 
with sickness, and instantly vomited more than a quart of arterial 
blood. The bleeding continued the following day, when he felt 
something pass from his stomach into his bowels — the haemor¬ 
rhage recurred, and he died on the twenty-ninth day. On open¬ 
ing his stomach, a circular patch of ulceration was observed on tlie 
mucous membrane, at a considerable distance from the intestinal 
opening; but there was no appearance of inflammation. The coin 
Was found at the termination of the large intestines, lying loose 
and easily removeablc. There was no morbid appearance of any 
part of the alimentary canal, except the circular ulcer in the 
stomach (probably caused by the coin), which had led to death 
by hoemorrhage. The coin had not undergone any chemic.al 
change. Gold, silver, and tin have been occasionally swallowed. 
These metals can act only mechanically: and they ha^e been 
frequently known to pass through the bowels without materiaify 
affecting health. In, one instance seven half-crowns were 
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swallowed and discharged. (See case, Medical Gazette,xx. 275.) 
In March 1854, a little girl, set. 4, swallowed accidentally a six¬ 
pence and a fourpenny piece. She felt no uneasiness nor did 
she complain of any pain, sickness, or other symptoms. A 
quanti^ of bread..and milk was given to the child, and without 
any further treatment, the coin's were passed by the bowels within 
twenty-four hours after they were swallowed*- Metallic substances 
may be detained in the body for a very long jjeriod and yet be nlti • 
matcly discharged. IhTebruai^ 1856, a case was communicated 
to the Medical Society of London, in which a silver dessert-spoon, 
seven inches long, had been swallowed by a boy. It produced 
some irritation in the stomach.and emeum, and was not passed 
until after the lapse of two years. It was quite black, much 
corroded, and in two pieces. (Lancet, February 16,1856.) 

Among the criminal methods resorted to for the purpose of 
destroying the lives of infants and children, that of causing them 
to swallow pius or needles in their food, is one which claims the 
attention of medical jurists. This mode of perpetrating murder 
has been brought to light by the evidence given on several 
criminal trials, which have taken place in England and on the 
continent. In cases of this kind, death is commonly to be re- 
feiTed to inflammation : and a practitioner can have no hesita¬ 
tion in designating these bodies, when exhibited to young 
children, as “ destructive things they are at dll times likely to 
lead to serious injury, if not to death : and it is no answer to 
this view to assert, that they have been often swallowed with 
impunity. We know that active poisons are sometimes taken 
without causing death ; but this does not alter our opinion, that 
they are substances destructive to life, and likely to give rise to 
the most serious consequences. A. case is reported in the 
Medical Gazette (vol. xxvi. p. 582) which will show how far the 
powers of nature are sometimes capable of resisting the effects 
of these mechanical irritants. Here it appears that two hundred 
and fifty-four pins and needles were removed from a female, 

' aged 23, in whose body " the' greater number had remained 
jfor a period of thirteen years. A case is reported by Dr. 
Neumann, in which a pin accidentally swallowed remained in 
the body of a young woman for a year, and was finally dis¬ 
charged through the skin without injurious consequences. 
(Casper’s Wochenschrift, 1846, 180.) That death may ensue 
from this cause is an undoubted fact. In the Registrar’s Report 
for 1838-9, one child is stated to have died from the effects 
produced by swallowing a pin. In August 1841, a boy, aged 
eleven years, was committed to Newgate on a charge of theft. 
Shortly after his imprisonment he swallowed a quantity of pins 
for a tfifling wager. He soon afterwards became extremely ill, 
and died in the course of a few weeks, evidently from the effects 
of the mechanical irritant which he h^ swallowed. A girl was 
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tried in France, in 1838, upon a charge of having endangered 
the life of an infant, aged five weeks, by administering to it pins. 
■ The medico-legal investigation of this case was entrusted to M. 
Oiiivier. From the evidence given on that occasion, it appears 
that in the opinion of M. Oiiivier, these mechanical ii-ritants are 
likely to produce more serious effects in an adult than in an 
infant; but this jiew is not based upon any particular facts. 
He also asserted that pins and needles, when swallowed, were 
comparatively harmless, and that a fatal termination was the 
exception to the rule. (Annales-d’Hygidne, t. xxi. 178.) 

In regard to the opinion expressed by M. Oiiivier of the non¬ 
production of serious consequences by these mechanical irritants, 
it may be observed that there is a sufficient number of fatal cases 
on record to justify us in asserting that they are destructive things, 
and may endanger life. The following is, in this respect, a case 
of some interest, since, on an examination of the body, death 
was clearly referable to the mechanical irritant. A female was 
charged with having caused the death of her child by ad¬ 
ministering to it pins. Nine days after its birth, a pin was found 
in its mouth; and in about six days afterwards the child died. 
The mother confessed that she had caused it to swallow pins for 
the purpose of destroying it. The child had been born prema¬ 
turely, and was of weakly habit. The abdomen was carefully 
examined, and the transverse arch of the colon, with the small 
intestines near it, was in .a state of inflammation. On turning 
over the liver, it was found to., be penetrated on its under surface 
near the gall-bjadder by a. pin, the head of .which could baiblt 
within the duoi^nunu The liver, pancreas, and intestines were 
glued fc^ether by bands of adhesive matter. Qn laying o gen 
the cavities of the-viscera, the head of the pin was fou"nC? 0 * 7 e 
near the pylorus. The pin was of a large or coarse kind, about 
an inch and a half in length ; and after traversing the parietes 
of the daodcTip.p;i, it had penetrated into _the liver for about an 
inch from before backwards. There were marks of inflammation 
in the liver, but the other viscera were healthy. Death was un¬ 
doubtedly due to the inflammation produced by this mechanical 
irritant, (Henke, Zeitschrift der S, A. 1838.) 

It is obvious that the fatal effects thus produced by pins or 
needles must be in a great measure accidental. It is not from 
the number of these articles swallowed, nor from the age of the 
subject, that any just inference can be drawn as to the probabi¬ 
lity of their proving fatal to life. If it be true, as M. Oiiivier 
has asserted, that death is the exception to the rule, it is not the 
less true, that the life of any person who has swallowed pins 
or needles, is always in danger until they are discharged. 
Sometimes, in these cases, life may be suddenly destroyed by 
hajmorrhage. Mr. Bell has published a case in which a young 
' man, aged 18, accidentally swallowed a needle in soup. In the 

o 
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coarse of ten days,.]ho had several attacks of spitting of blood, 
and in one of these fits he vomited a large quantity, and expired 
in a few minutes. On examination, a fine scwirig-necdle was 
found lying across the cesophagas, the point of which had pene- 
trateciihe right common,, carotid artery, and had led to the fatal 
bleeding. (Med. Gaz. xxxi. 604. h'or an ingenious method 
of detecting needles in the body when buried, beneath the skin, 
I may refer to a pamphlet by Mr. A. Smee, London, 1845.) 
That a medical jurist should be prepared for giving an opinion on 
the effects of mechanical irritants will be evident from the following 
case, which came to trial on a charge of murder at the Chelms¬ 
ford Assizes in 1835. The prisoner, an old woman, was indicted 
for the murder of her grand-daughter, 1^ causing her to swallow 
some sponge and a piece of wood. It was suspected that she 
had also administered pins to the child. The deceased was 
eleven weeks old; and until within a very short period of its 
death, it had appeared to enjoy vciy good health. The evidence 
of the only medical witness examined, was to the following 
effect. He st.ated, that on an examination of the body of the 
child, he had found the mucous membrane of the stomach, as 
well as the liver, inflamed, and there were adhesions of the peri¬ 
toneum. The stomach contained a piece of wood, ami there 
were several pieces of sponge in the large intestines. On in¬ 
specting the viscera more closely, he discovered a pin in the 
substance of the liver, on its convex surface next the stomach. 
The pin was discoloured by the fluids of the body. The sub¬ 
stances which he found in the body .were sufficient to produce 
inflammation; and it was, in his judgment, this inflammation 
which had caused the death of the child. The witness could give 
no opinion on the question how the pin had penetrated into the 
liver. On cross-examination, he admitted that it might have found 
its way into the cavity of the abdomen by accident. The wood 
and sponge might also have been accidentally introduced during 
the dressing and feeding of the child 1 It was left to the jury to 
say, whether the substances found in the viscera, which, by 
mechanical irritation, had led to inflammation and death, had 
been introduced wilfully or accidentally, and as there was no 
direct evidence on this point, they acquitted the prisoner. In 
this case, the mechanical irritation was probably as much due to 
the sponge as to the pin. The quantity of sponge found within 
the intestines was smalL It is difficult to conceive how these 
different substances could have been accidentally swallowed by 
an infant. 

Sponge may be regarded^as a mechanical irritant; but little is 
known concerning its action' on the liuhiah body. In the 
Medical Gazette (vol. xxxi. p. 124), two cases are related in 
which this substance was swallowed by a horse. In one case, it 
did not appear that the animal suffered any inconvenience; but 
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in the other ease, it became alarmingly ill. There can be but 
little doubt, that wh^ s£ongc in large quantity remains lodged 
in the viscera, it,Is capable of producing,Jjai^ah^ation and 
death. Ur. Chowne, however, met with a case in which a small 
piece of sponge, accidentally swallowed by an infant, produced no 
injurious effects. 

A case is repprted in the Dublin ftcdical Press (Aug. 19, 
1846, p. -117), in which a female, set. 19, an imbecile from 
childhood, had acquired the practice of swallowing portions of 
her own hair. The symptoms shortly before her death were, 
great emaciation, jiulsc small and weakj,,constont vomiting after 
ifiking food, whichV'w^ always liquid, as the" slightest solid 
■Caused excessive pain. U'here was a hard tumour perceptible in 
the pit of the stomach. The real cause of death was not even 
suspected, until an inspection of the body was made, when it, 
was found that the stomach was distended by a large mass of 
human hair. The effectS'-of" mechanical irritants are further 
shown by the case of a child who suffered from purging, 
heat in the stomach, coldness ..of the extremities, and other 
sylhptoms, in consequence of her having swallowed some copper 
jiercusaion-caps. The alvine irritation disappeared after twenty- 
four hours; the caps were discharged, and the child recovered. 
(Philadelphia Med. Examiner, June 1847, 332.) A sir?- 
gular case is quoted by Dr. Frank, in which a child, a;t. 3 
j-ears, died from the effects of the tooth of a viper ( Trigonoce- 
phalus), which it had swallowed. The mucous membrane, of 
tlic stomach was of a cherry-red colour, and fhe foreign body, 
covered by a layer of sloughy membrane, was found near the in¬ 
testinal orifice. (Casper’s Wochenschrift, Aug. 14, 1847, 531.) 

It is to bo observed, however, of such small substances as 
kernels of oranges, the stones of fruit and other indigestible 
solids of the like nature, that in passing through the intestines 
they arc liable to cause death by entering into the appendix of 
the emeum and there exciting inflammation and gangrene. 
Such cases.have been erroneously referred to irritant poisoning. 
The real cause of death will be apparent on a proper examina¬ 
tion of the body. 

Certain articles of food may even act mechanically and 
destroy life, by simple over-distension of the stomach. A singular 
instance of this kind, in which a quantity of raw rice was the 
immediate cause of death, occurred in December 1846. A 
3 'oung woman, mt. 22, ate a tumblerful of raw rice mixed with 
milk, just before taking her tea. In a few hours she became 
suddenly ill with severe pain in the region of the stoinach and 
great restlessness, evidently due to the distension of this or¬ 
gan from the swelling of the rice by the imbibition of fluid. 
Emetics were given with great relief, a large quantity of rice 
being expelled from the stomach. The next morning the pain 
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increased suddenly and violently, witli cold extrc^litics, small 
feeble pulse, and great abdominal tenderness. She died about 
twenty-four hours after taking the rice. On examination, the 
peritoneum was found extensively inflamed-, there was a depo¬ 
sition of lymph, with a copious effusion of turbid scrum. The 
stomach and duodenum were empty, and free from inflammation. 
(Case reported by Mr. 4l>well, Lancet, April 10^^ 1847.) 

A case was referred to me in April 1847, in which there was 
great resison to believe thsit a child, aged seven years, liad died 
from the effects of a quantity of with which it had 

gorged its stomach. It complained of severe pain in the 
stomach, vomited repeatedly a yellowish coloured matter, became 
convulsed, and died in twenty-four hours. A quantity of yellow 
fluid with orange pips and orange peel was found in the stomach. 
The mucous membrane was generally reddened, and in several 
places there was well-marked injection. No poison M-as found, 
nor was there reason to suspect, except from sudden death, that 
any had been administered. There was no other cause for death 
but the irritant effects of the large quantity of orange peel 
eaten by the child. 

Among mechanical irritants, there yet remains to be mentioned 
one, which was formerly regarded as an active poison, namely, 
jiounded glass. Recent observations have satisfactorily shown 
that this substance is not a poison. It is liable to inflict injury 
upon the alimentary canal, just in proportion to the size and 
sharpness of the fragments ; and whenever it is swallowed in a 
state of coarse powder, it may irritate and excite infianunation 
of the stomacli and bowels. Glass, in very fine powder, is de¬ 
cidedly alkaline ; but it does hot possess any of the properties 
of an alkaline poison:—on the contrary, in that condition in 
which its alkalinity is most manifested, it appears to be inert. 
It is said that six or seven ounces of this substance have been 
given to a dog without producing any inconvenience to the 
animal. A tri^ for murder occurred in Paris in 1808, in which 
the accused was charged with having poisoned his wife by ad¬ 
ministering to her pounded glass. This substance was found in 
the stomach, and both this organ and the intestines exhibited 
marks of great irritation. Baudel^quc and Chaussier gave 
their opinion that the glass was not the cause of dejith. Portal 
relates an instance of a young man wbiOj during a debauch, broke 
a glass between his teeth, and then swallowed some of the 
fragments. These were afterwards expelled by active vomiting, 
and "he recovered. In an attempt made by an ignorant person 
some years since to poison a whole family with coarsely powdered 
bottle-glass mixed with food,—no inconvenience resulted to 
those who had swallowed a portion of the glass. A case is, 
however, reported, in which it appears highly probable that a 
child, aged eleven months, was k^ed by the administration of 
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this substance. Powdered glass was found in the mucus of the 
stomach, and the lining membrane itself was very vascular. 
(Cliristison, 654.) It is obvious that a substance of this de¬ 
scription cannot be easily swallowed by an adult, without his 
being perfectly aware of it ; and the instances in which it has 
been administe^d to infants arc few>in number. Although 
I believe the only instance reported of its having acted fatally is 
in the case of the infant just described, yet a mc<lical jurist 
cannot hesitate to say that pounded glass is a mechanical 
irritant ; and that the irritation caused by the presence of a 
large quantity of this substance in the stomach or - bowels, 
might lead to fatal indammation. (For a case, in which a me¬ 
dico-legal question was raised on the effects of pounded glass 
and mechanical irritants generally, see Annalcs d’Hyg., 1830,^ 
i. 364.) Experiments on the action of this substance on animals 
liave been performed by Dr. liufz. (Annalcs d’Hyg., 1844, ii. 
195). There is one kind of glass of which arsenic as arsfinious 
acid appears to be an ingredient. 'Xlhis is the opal glass. Dr. 
Pdvy has se])aratcd arsenic in rather large proportion from this 
variety of glass, and it is obvious that the more finely it is 
powdered the more dangerous are its effects likely to prove. Tn 
such a case, however, the symptoms might present the character^ 
of arsenical poisoning. 

Boiling Lixjuids .—Some toxicologists have placed hot liquids, 
such as boiling water or oil, in the class of mechanical irritants ; 
but the efi'ects produced by such liquids cannot with propriety 
be said to be mechanical. They do not act like poisons, 
although they leave in the body changes similar to those pro¬ 
duced by corrosive poisons. Death from the accidental swallow¬ 
ing of b oili tUi:„.water is not uncommon among children. Ac¬ 
cording to the observations of Dr. Hall and Mr. Hyland, the 
fatal result is most commonly to be ascribed to inflamma¬ 
tion of the faixces and larynx, produced by the contact of 
tlie boiling liquid. This inevitably leads to suffocation, unless 
assistance be at hand. In one case, a child was actually as¬ 
phyxiated from this can^^hen my colleague Mr. E. Cock, by 
the timely performance ol^cheotomy and infiiation of the lungs, 
succeeded in restoring it.""" Sometimes, however, inflammation of 
the' Stomacta is a consequence. A case of this kind occinred a 
few y^eafs siricc at Guy’s Hospital, and on an examination 
of the body, the mucous membrane at the larger end of the 
stomach was found to be much inflamed. The appearance was 
veiy like that produced by the common mineral irritants, 
although it was more confined to one part of the mucous 
membrane. In the Registrar’s Report for 1838-9, twenty-four 
deaths are stated to have occurred among children from this 
cause alone ! 
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CHAPTER 3. 

ABSOIiPTION OP POISONS — MODIFIED BY SURFACE AND STATE 

OP THE POISON-PROOFS OP THEIR ENTR^lLNCE INTO THE 

BLOOD-DIFFUSION AND DEPOSITION OF POISONS IN THE 

LIVING — CHANNELS OP ELIMINATION.-ARSENIC — ORGANS 

IN WHICH IT IS DEPOSITED—PERIOD FOR DEPOSITION IN 

THE LIVER AND OTHER ORGANS-ELIMINATION BY TIlB 

URINE AND BILE-PERIOD FOR ENTIRE ELIMINATION.- 

ANTIMONY-ABSORPTION, DEPOSITION, AND PERIOD OF ELI¬ 
MINATION IN MAN AND ANIMALS-CHANNELS OP ELIMINATION. 

Poisons may enter tlie body by various channels. The aerial 
poisons, including gases and vapours, enter by the air-passuges 
during the act of respiration. Metallic and metalloidal poisoiRi 
which are capable of assuming'tlic'gaseous form may also find 
their way into the body by the lungs. Arsenic, antimony^ and 
jthosphorus, in their combinations with hydrogen, may. .act as 
jierial poisons. In the section on arsenical poisoning w iU bo 
found described some cases in which arseniuretted hvdrogcii fias 
thus proved fatal. The gaseous or Serial poisons will hereafter 
receive special consideration. 

In reference to medical jurisprudence, poisons arc either 
solid or liquid substances, derived from the miriefal; animal, or 
vegetable kingdom. They may be introduced into the body, 
1, by contact with the broken or unbroken skin.; 2, by wounded 
or ulcerated surfaces; 3, by the stomach.,4, by the rectum.. 
The mucous membrane of the nose, eye, or vagina, may also be 
made the medium of their introduction; but in all ordinary cases 
,of poisoning, the liquid or solid comes in contact with the lining 
|membrane of the stomach, and it is to the effects produced under 
I these circumstances that a medical practitioner has. chiefly to 
direct his attention. 

Absorption. —As a general rule, Rdutever may be the surface 
or texture to which a poison is appl'^|| it is absorbed and circu¬ 
lated with the blood before it begiiilf^to manifest its effects. 
ElqTHd~p6isons when swallowed (if we except substances which 
have a local and corrosive action) are more rapidly absorbed 
than those which are solid. Soluble poisons, such as cyanide 
of potasdum, are absorbed more rapidly than tho^e, which 
ar§ in^|S|lt)1e; sSid the larger .the quantity of fluid in which the 
soiuble poison is taken, the more speedily is it carried into the 
circulation. Some solid substonces, ;w,hich„ are but little ^luble 
(arsenious acid), are, Tiowfivci', soon absorbed in sufeient 
proportion to produce well-marked symptoms. Others, whicli 
are not very soluble in water, may become dissolved in the acid 
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secretions of me stomach, and are then absorbed. The carbonate 
of lead and arsenitc of copper firnilslrihstahcCS of this kind of 
action, 

Absoi^ition varies in its degree and rapidity not only according 
to the state of the poison, but according to the nature of the 
surface to which it is applied. It takes place slowly through 
the ur^roken skin^ nevertheless I have known symptoms of in¬ 
cipient narcotism to .arise, during the application of an ordinary 
opiate liniment to tHtt back. Belladonna, kreasote, prussic acid, 
morphia," arid''numerou8 Other agents have a well-known action 
by absorption through the skin. The frequent handling of lead 
6"r pewter has been known to give rise to symptoms of chronic 
poisoning "by lead j and. the effects of mercurM poisoning may 
be produced by the apjilicatiQn of mercury in a finely-divided 
state to the skin. 

"When the cuticle is removed, and the surface of the true skin is 
laid bare, then the absorption of poisons takes place with much 
greater rapidity. Any ulcer or wound is a ready medium 
lor the absorption of poison. Arsenic, as well as all mineral 
and vegetable poisons, may thus grvd'Hse to a train of symptoms 
similar to those caused by tho introduction of tlie poison into 
the stoniacli and bowels. The use of arsenic in the manufacture 
of'catldleS, as well as in the preparation of arsenical greens fo 
]japerhangings, has produced injurious effects in some instances 
through the unbroken skin (Annales d’Hygidne, 1847, ii. p. 67, 
Assoc. Med. Journal, Sept. 20,1850, p. 811), and the application 
of quack preparations containing this poison to scirrhous ulcers, 
has in several instances caused death with the usual symptoms. 
Sometimes the substance itself acts chemically upon the skin, re¬ 
moves the cuticle, aiid thus leads to complete absorption. ,_Solu- 
tious of bichromate of potash and cyanide of potassium hayc~by 
thcTr corrosive action given rise to symptoms of poisoning. Ab¬ 
sorption ’dccuf? WIfh' greaf rapidity when the poison is introduced 
into the cellular tissue beueaXh-the skin; and small quantities have 
then been observed to produce powerful effects. Thus Qrfila f ound 
that from a grain to a grain and a half of arsenic in fine powder 
was sufficient to kill a dogAldcr these circumstances. (Toxico¬ 
logic, 1852, 5eme ed. p. 42^.) This is not a mode of poisoning 
commonly witnessed in the humau subject. It is almost entirely 
confined to those cases which arise from the bites of rabid ani¬ 
mals or venomous serpents, or in which by any accident, noxious 
animal matter is introduced through a wound. In experiments 
on animals, it is occasionally resorted to for the purpose of illus¬ 
trating the effects of such poiso ns as strychnia, morphia, arsenic, 
corrosive sublipaate and tartalr emetic. The quantity of poison 
removed by absorption, has been determined by enclosiiig it in a 
small bag, introducing it into the wound and noting the loss 
after given periods. The general conclusion from these experi- 
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ments is, that but a small quantity of poison is required to destroy 
life, and thartHc effects of poisons are more rapidly manifested 
when they are' brought into contact with the cellular membrane 
than under any other circumstances. 

The absorption of poisons in the stomttch is modified by the 
full or empty condition of this organ. The process is most 
r apid when the stomach is empty. Some poisons,—the woorana 
anX the. poison of serpents, which are readily absorbed through 
a wound, appear to resist the absorbing action of the stomach, 
and according to Galticr (Toxicologie Generale, 1855, p. 8) 
this is not owing to any action of the gastric fluids or any change 
in the nature of the substance, because the poison when removed 
is still capable of acting as such by inoculation. Tli^ J>oi®on of 
glanders appears to resemble the poison of serpents (echidnihe') 
in ffiis respect. Professor Spooner states that he has administered 
the virus of glanders by the mouth without any injury whatever 
resulting. But a point charged with this virus inserted into the 
flesh, is sufficient to jiropagate the disorder in all its virulence. 
(Med. Times and Gazette, April 11, 1857, p. 364.) 

The mucous surface of the small intestines absorbs poisons with 
greater rapidity and uniformity'than that of the stomach; and 
,from experiments on dogs performed by Roselli and Gaetano 
Strombio, the same difference is observed with respect tothe rcc(i/»t. 
As arsenic, corrosive sublimate, laudanum, and other poisons Save 
of late years been criminMly administered in several instances in 
the form of enemata, the results are of some interest. A quarter of 
a grain of strychnia dissolved in spirit was administered to dogs, 
in one set of cases by the stomach, and in the other by the 
rectum, care being taken that both were empty before the poison 
was introduced. The maximum period for the commencement 
of the symptoms by the sumach was in fmmjhirtoen to fifteen 
minuitcs, the minimum period from tfn to twelve minutes; — 
while ~by the rectum the periods were respectively ten to twelve 
minutes and four to ten minutes. The period of death also 
differed : the dog which received the poison by the stomach died 
in sixty-five minutes, while that which had the poison by the 
rectum died in forty minutes. It vm further noticed that while 
the sixteenth pajrt of a grain of stryennia killed three dogs when 
administered by the rectum,—the te&njc spasms in two being 
very slight,—the same dose of this poison given by the stomach 
did not cause death. In respect to the salts of morphia, the 
symptoms by the stomach corotnenced in from three to nine 
miputes, whereas by the rectum they appeared in from two to six 
minutes. (Galtier, op. cit. 9.) While these results possess 
a certain value in reference to the action of some poisons on the 
stomach and rectum, it is necessary to bear in mind that the 
period of commencement of symptoms and the period of death 
arc variable in different animals. 
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Tho mucous membrane of the lungs by reason of its thinness, 
i<s great cxtCtTf," and'the^aBscnco of a protecting epithelial sur¬ 
face in the air-cells, is well adapted for absorbing aerial poisons 
and conveying them at once into the blood. The action of the 
vapours of ether and chloroform, as well as of the poisonous gases 
—--sulphuretted hydrogen and eathbuic'-acld, furnish instances 
of the rapWity arid energy wi£h which poisons produce their 
effects through the lungs. Substances which in large doses cause 
scarcely any noxiqus effects iK'htroducecI into the stomach"luicl 
bowels, operate in small (piantity and with great energy through 
the pulmonar y ro .embcanc. Even when the quantity of ]>oison 
is small," a¥ where only a hundredth part of sulphuretted hy- 
drogeri or a tenth^art of carbonic acid gas is diffused through 
the aii;, the noxious substance readily finds its way into the blood; 
an'ffbcing ahsorhed and circulated with greater rapidity than it 
is eliminated, the blood is permanently poisoned and death is 
the result. The fretiuency with which respiration is performed 
conipcnsates forth© small pro])ortion of the poison diffused through 
the air. It is through this medium that poisonous miasmata and 
the poisons of contagious diseases are received into the body. 
There is reason to liclievc that even mineral vapours, such as 
those of mercury, carbonate of lead, ^seniyBS- acid, and juscaitc 
of "C opp er, occasionally enter the blood through the lungs and 
produce the usual effects of chronic poisoning. 

When a poison is introduced directly into the blood, it will be 
understood that its effects are rapidly produced. Dr. Christison 
found that when the m uriate of_cquia..was_injec.ted«i.iit 9 the 
fenjoxal vein of a dog, lie was unable, wuth'liis watch in his 
hand, to notice any appreciable interval between the moment at 
which it was injected and that in which the animal died. The 
interval did not exceed three, or at most four seconds. Prussic 
acid and strychnia act with great rj^)idity under-thfiasucircum- 
st^anccs. Some poisons which appear'to' act readily by the blood, 
resist absoi-ption by the mucous membrane of the alim entary 
cmial (supra, p. 24). The poison of the viper ..(echidnine) pos¬ 
sesses this property. It is fatal in sniall quantity when introduced 
into the blood through a woirnd, although it i^uja-uot destroy the 
life of an -animal when injected into the stomach. The poison 
of rabies is probably of this character; and there is no doubt that 
animar matter in a putrid state, which would operate as a poison 
if introduced into a wound, would be inert in the stomach or 
bowels. Bernard found in accordance with the statement of 
Galticr (ante, p. 24) that w oorara destroyed the life, of a bir4.in 
a few seconds when a small quantity was injectpjiiiitQJt.wound; 
but when thrown into the stomach it had no effegt, althoujpi* bn 
being removed from the stomach its poisonous properties were 
unchanged, and it was slilPfSand'^apaBET'oT'producing death 
when injected* into a wound. - (Le 9 ons sur les Effets des Sub- 
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stances Toxiques, 1857, pp. 61. 239.) It is necessary, however, 
that the animal should not Imj fasting, or the poison may 
suflSciently absorbed by the mucous membrane of the stomach to 
cause death. (Op. cit. p. 291.) 

Entrance into the blood, therefore, either by absorption or by 
injection, appears to be a condition necessary to the manifestation 
of the effects of the greater number of poisons. This was the 
doctrine long since taught b v Mage pdVi and in more recent 
times it has received strong support from the experiments of Mr. 
Blake, M. Bernard, and others. These experimentalists have 
arrived at the conclusion, tliat iiot only are tdl poisons absOTbed 
into tlie blood, but that alSorptiQumio the circulation is mS.ury 
dase a condition indispensable to thearnction. According to 
M. Bcmafd it is'through the arterial capillary, system of vessels 
that the effects of poisons are first manifested, and until the 
substance has reached these vessels, howevgr deadly it majr be, 
'dutre is no symptom- indicative of poisoning. Strychnia and 
prussic acid applied directly to the brain produc^ho effect or 
erfily a slight local action after some time; but wfe-^ a portion 
of either of these - poisons is carried by absorption into the 
arterial capillary system, the symptoms of poisoning appear. 
(Lemons sur les Effets dcs Substances Toxiques, Basis, 1857, 
p. 47.) There are some objections to the universal application 
of this theory which will be a subject for consideration hereafter. 
(Sec post, Local. Action of Poisons.) 

Poisons in the Blood .—That a large number of substances com- 
])rising medicines and poisons enter into the blood and are thereby 
diffused over the whole of the body, has been clearly established 
by the discovery of them in that liquid, as well as in the secre¬ 
tions and excretions derived from it, and in the soft organs such 
as the liver, spleen, heart, and muscular system. This diffusion 
of mineral sufS^nces by means of the circulation was in the 
first instance established by experiments on animals. In the year 
1832, the late Mr.„ Aston Key introduced a quantity of ferro- 
cyanide of potassium Into a wdundT. qh the inside, of _ the, ll) 4 i^_j?f 
SI donkey, in six hours afterwards the-animal was killed and 
he forwarded to me for analysis one portion of blood taken from 
thq^femor^ vein, another porti6S,,.Crflift.'tb,e mesenteric veins, 
and lastly the contents of the, thoracic duct. Thejeirocyanide 
was readily detected in the three specimens, being mbst abundant 
in the blood of the femoral vein, apd least ab nnda nt.in the 
contents of the thoracip duct. In a set of experiments performed 
by Rapp of Tubingen with carbazotic or^ picric acid, a neurotic 
poison, the fact of the universal diffusion of the~substance in. the 
blood was fiiade evident after death by the colour imparted by 
the,pbison to the'various textures and fluids of the body. In a . 
^fox killed in an hour and a ha lf by Iswallowing sixteen grains 
*"of the add, 'the white membrane of the cyeX'the “ailueous 
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humour, the capsule of the lens, the membranes of the arteries, 
in many places the cellular tissue, had acquired a Icmofi- 
^cllow colour. In otBer experiments the stomach was dyed 
yellow; there was a yellipw.QfijSg jc>f^the ^rin of'the Mood; and 
lliC ii rme was Rin ged yellow. AlthoughTtlus'pSison'^ffccts the 
brain a^*spinai cord, producin g gpn vulsions and insensibility, it 
is a remffrlnrtJte Tact that in' rio n«Mnbe.Jrds. there an y ye llow 
tint in these parts. (Christison on Poisons, 4th ed. 796.) Similar 
rcSWfs ‘ds“fff''the colouration of the organs have been since 
obtained by Mr. Calvert and Dr. MofFatt of Manchester. They 
have further ascertained that, the whole is eliminated in a few 
days chi.ofly by the urine. It has been ingeniously suggested 
that the addition of a small quantity of picric acid .to colourless 
poJions would, by the yellow colour imparted to the tissues, serve 
to indicate that poison had been taken. Tliis species of 
evidence however in the absence of the poison itself would not 
•be satisfactory. In persons poisoned by sulphate of indigo, the 
uriuG,aftCT the lapse of some hours has been observed to acquire 
a JWigjJ colour. In some instances the odour of the poison 
clearly proves its diffusion. Prussic acid, the oil of bitter 
ajimbnds, camphor, alpphol, chloroform, ether, oil of turpentine, 
and among the deadly agents, nicotine, have.been perceived by 
the odour, not only in the stomach but in the brain and other 
parts of the body to which ^cy must have beem.convoyed by the 
blood. In poisoning, by phosphorus, the diffusion of the ])oison 
Is traceable hot only by its garlic odour, but by its property of 
luminosity under slow oxidation. The intestm w a nd even the 
flesh of animal^ poisoned by phosphorus have been observed to 
emit the odmih of garlic, and m the dark they have njjpeared 
luminous. In thb case of a female who died while taking 
phosphorus mediciiiaTTy," the whole of the viscera of the body 
we>'e^wij^gW i[n .ihe.^dark. Facts of this description, by which 
thfe^'prescnce of poison is rendered evident to the senses, show 
even in a more satisfactory manner than chemical tests, that the 
soft parts of the body are universally penetrated by the sub- 
staiicc. 

In cases in which neither colour nor odour will aid the in¬ 
quirer, chemistry serves to reveal the presence of the poison. 
The important discovery first' announced by Orfila in IBfig — 
tli^^ar.gcnic jcould be. detected auct sepniatedlfomTSe blood, 
secretions ^r viscera of peyfQii 8 .. 5 y.bp, .had, died from., its effects, 
l)i-o3uceJ a complete revolution in this department oftoxicology. 
It mattered not from what part of the body the blood was taken, 
arsenic was equally discovered ; so that’ from these and other 
experiments, it appeared that the living or dead body in a case 
of arsenical poisoning, is for a Jime penetrated throughout by 
the poison, and that during fife it was elimiaated in the urine 
ilild other secr'eitibSs.'~'The fact that arsenic may be detected in 



28 


DETECTIOK OF POISONS IN THE BLOOO. 


the blood and urine of a person who survives its effects, is a 
point of considerable importance in a mcdico-legal view. TKiis 
an analysis of either of these fluids may furnish evidence other¬ 
wise only satisfactorily obtained by an examination of the dead 
body; and cases of the criminal administration of arsenic to the 
living, which had hitherto esc|ped the hands of justice, owing to 
the absence of chemical proof, have thus bfecome as clearly esta¬ 
blished to the satisfaction of a jury, as if the poison had operated 
fatally and had been found after death in the stomac!i. Ai;senie 
has been in numerous instances discovered by toxicologies ,111 
the viscera of those who have been poisoned by it, even after the 
bodies had been interred for many years. Antimony was detected 
by Orfila in the urine of persons to whom tartar-emetic was ad¬ 
ministered, and also in tnc substance of the viscera of animals 
kiUed by it. It was not discovered by him either in the blood or 
in'any of the liquids of the body except the urine. It has since 
been found in both. Copper was detected by Orfila in the sub-- 
stance of the viscera of animals to which the poisonous salts of 
this metal had been given, but not in the blood or secretions. 
Ticdemann and Gmclin discovered vgi:digris (?) in the venou s 
blood of horses j)oisoned by it; and the same chemists detected 
acetate of lead under similar circumstances. In an accident which 
occurred to a cow, where the animal swallowed a quantity of 
carbonate of lead mixed for paint, I detected traces of lead in the 
milk drawn some hours after the poison had been taken. (Guy’s 
Hospital Reports, No. xii. 1841.) M. de Kramer, of Milan, de¬ 
tected nitrate of potash in the blood, urine, and feces of persons 
to whom this salt was exhibited,—the iodide of potassium in 
the blood, chyle, and urine, — and iodine in the blood of a kid 
which had been made to respire the vapour of that substance. 
In other experiments, he found the chloride of barium,-—tartar 
emetic, and nitrate of silver in the blood and feces. (For the 
details, see Ann. d’Hyg. April 1843, 415.) According to the 
researches of Dr. Percy, it w'ould appear that jdcohol also enters 
into the blood, and is speedily conveyed to the brain. In which 
organ, as well as in the liver, he succeeded in detecting it by 
distillation. He also found it in the blood, bile, and urine. 
(Experimental Inquiry on Alcoholic Poisoning, &c. 1839, p. 59.) 
Lassaigne detected ethe r .in the scrum, of venous blood of 
animals which had respired ether-vapour, and chlorQf<n-*m has 
been detected in the blood by Dr, Snow and others under 
similar circumstances. In fact all mineral and some vegetable 
poisons which are readily detected by chemical processes out of 
the body, have been found by different experimentalists in the 
blood, secretions, or SQft^organs of animals to which they had 
been administered. Cyanide of mercury,»nd,.chlQride of barium 
have been detected in the blood of the vena portae (liver) and of the 
splenic vein (spleen) of the horse. Wohler found in the urine 



l>ETECTIOK OF POISONS IN THE BLOOT*. 29 

of dogs and horses iodine, sulphuret of i»otassinm, nitrate of 
poCash, sulphocyaiildo oT potassium, thft salts of riiclicl, the oxalic, 
tartaric, citric, riiaTTc, gallic, succinic and benzoic acids. Orfila 
luis detected arscnious and arsenic acids—the OTsenites—the 
soluble arseniates, tartarised antittony, iodine, jiptash, baryta 
and its salts, the inin^l acids, sulphuric, nitric, and muriafic— 
ammonia, muriate of %umonia, and the soluble salts of copper, 
lcatIj''mS?Curyfgold, and silver. Whether the poison was iiitro- 
ducccl into' the ” stomach, or' applied externally, he equally 
detected it in the blood;' (Toxicologic, i. p. 18.) 

The facts above stated afford all the •iridcuce that need be de¬ 
sired to prove that a large number of poisons enter the blood. 
In respect to those which haATS a local chemical action, this 
entrance into the circulation by absori»tion is a mere incident, and 
by no means necessary to their operation. TIic nitrate of silver 
is a corrosive poison, and proves fatal by producing an extensive 
destruction and disorganisation of the viscera. Absorption in 
thiFcase does not appear to bo neecssary to its poisonous action, 
yet it is undoubted that when this substance is exhibited in small 
doses for medicinal purposes, it is conveyed in some form into 
the circulation,—a fact established by the peculiar discolouration 
of the skill of the face and hands, ])roiluced by its long-continued 
employment in medicinal doses. It is impossible to say in what 
form it is transmitted, since, unless the oMnary chemical affini¬ 
ties arc suspended by the powers of life, it is not easy to perceive 
boAv nitrate of silver could as such be circulated Avitli the albumen 
or salts of the serum. Some otlier con'osive poisons, such as 
])Ot 5 sh and the mineral acids, having a purely local action, are 
no doubt Capable of entering into the circulation. With regard 
to potash, its chemical effects may be soon observed on the ui-iue, 
although analysis may fail to detect it either in this tliiid or in 
the blood. A case reported by Dr. Lctheby, shows that even 
when sulphuric acid is taken in a concentrated form it may bo 
absorbed, and eliminated in the urine. A boy, aged nine years, 
swallowed an ounce of the acid, and recovered in a few days. 
For the first four days a large quantity^ of sulphuric acid was 
])asscd with the urine. It is stated that as much as one hundred 
and thirty-three grains of the strongest oil of vitriol were thus 
eliminated by the urine. (Med. Gaz. xxxix. 116.) 

In a case of poisoning by this acid, which occurred to Dr. 
Geoghegan of Dublin, a minute examination of the soft or^ns 
was made with a view of determining whether any of the poison 
remained in the tissues. This gentleman came to the conclusion 
that in cases of poisoning, the acid may be detected in the blood 
and vlscgtu': “the quantity rcdativcly io the weight of structure 
operated on is greatest in the . Jiyer, and in proportion to that 
of the normal sulphates^in the blood. The tissues of the organs 
were decidedly acid to li tmus . (Med. Gaz. xlviii. 331.) 
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Although the alkaloidal poisons are undoubtedly absorbed and 
produce their effects thi-ough absorption, chemistry has hitherto 
failed to detect and separate them from the blood, excretions, and 
tissues with that rigorous cer^nty which a medico-legal inves¬ 
tigation demands. In refereme to one, e. g., Atoonia (from Bel¬ 
ladonna), the presence of the poison in tlm blood and excretions 
has been inferred from the physiological action of its extract in 
dilating the pupU of the eye: but there are other poisons which 
])rodnce the same effect. Some alkaloids (Da tq rlft) have been 
pronounced to be preset in the.urine from crystalline form; 
others (Picrotoxia, Str*ji%hnia) have been infei'red...to be present 
in liquids by reason of the extreme, bitterness,.„Qf taste: and 
others again (Nicotine, Conia). by th^.ir, yei^ peculiar odour. 
Within a recent period many researches have been industriously 
made with reference to strychnia, and it has been very con¬ 
fidently announeed that ab sor bed strychnia may always bo 
detected by chemical tests in the hlood, secr^lons, soft organs, 
and even in the bones. Without here anticipating that which 
will be more properly considered in another part of the volume, 
I may remark that absorbed arsenic and other metals may be 
procured in such quantity from the tissues as to allow of the ap¬ 
plication of various corroborative tests. In short, the demon¬ 
stration of the ])rcsen£|| of the poison is complete. The separa¬ 
tion of absorbed strySnia from the blood and tissues has never, 
so far as I know, been thus demonstrated. The alkaloid has 
been pronounced to be present from the application of a single 
test, wliich is much the same in medico-legal practice as the 
affirming of the presence of arsenic from a deposit produced on 
copper, without verifying the nature of the deposit, by any 
Qorroborativc processes. 

Some experiments have sliown that direct contact of the poison 
with tlie body is not absolutely necessary to the process of 
absorption. Imbibi^on and percolation through porous sub¬ 
stances will equally allow of its penetration into the blood, 
although the effects may be more slowly manifested. Mr. 
Horsley, of Cheltenham, gave to a dog two grains of strychnia 
in a pill with conserve of roses wrapped in blotting paper. 
Three hours elapsed without any symptom of poisoning showing 
itself: in the morning, the dog was found dead. When the 
stomach was opened, the pill was found still inclosed in the 
paper wi’apper, and on drying it, it was found to have lost only 
three-quarters of a grain. This had been removed by imbibition 
and absorption through the pores of the paper. Mr. Devonshire 
gave a grain of strychnia, closely wrapped in paper to a cat. 
Tbe animal died with the usual symptoms. The greater portion 
of the stiychnia was found still wrapped in paper lying in the 
stomach of the cat. (See Guy’s Hospital Reports, October 
lS56,*p. 336.) It must be obvious from these results that the 
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portLon of poison only which passes into the body by absorption 
rflestroys life, and that in reference to strychnia this quantity is 
very small. The portion which remains in the stomach un¬ 
absorbed has no share in causing death ; it is merely the surplus 
of the fatal dose whether it he wrapped in paper or lying in the 
stomach in a free state. 

Poisons thus absorbed are diffused through the body and arc 
either deposited in the organs, or slowly eliminated in the secre¬ 
tions if the i|idiv1dual should survive the ctFects. These agents 
appear to fix tliemselves more in certain organs and secretions 
than in others. Thus, for example, in cases of arsenical poisoning, 
tlyj. livexv-piol^ably from its containing an enormous quantity of 
blood, and from its proximity to the stomach, is generally more 
strongly impregnated with arsenic than the other soft organs. 
The proportion of absorbed arsenic found in it is, according to 
M. Flan din, nine-tenths of the w’hole quantity carried into 
the circulation. When arsenic is not found in the contents of 
the stomach, and death has taken place within the usui^ period, 
it may commonly be detected in the liver. In some cases of 
arsenical poisoning, I have not been able to procure any trace of 
arsenic from the stomach and intestines or from the blood ; but 
abundant evidence of the presence of the p<)ison was obtained 
from an examination of the liver. It is important, therefore, in 
examining a body when death froih arsenic is suspected, to 
remove for analysis the liver as well as the stomach. 

Deposition of poisons in the tissues deposition of poisons 

in the organs of the body, and their elimination bj'^the secretions, 
have of late given rise to some important questions respecting 
the date of administration and the non-discovery of these agents 
by chemical processes. How long will a poison once deposited 
in an organ remain there ? By what channel is it eliminated ? 
When docs this elimination commence and when is it completed? 
The facts obtained from the human body and from experiments 
on animals show great differences among the different poisons. 
The functions of absorption and elimination arc probably not thoj 
same in man and animals ; and among human beings it may be' 
considered that they are performed more rapidly in the child than 
in the adult, in the female than in the male, and in the healthy 
and vigorous, than in aged persons. The condition of the body 
must also affect these functions : and the effects produced by the 
poison itself must to a certain extent influence them. 

That substances whether regarded as poisons or mcdieincs, 
are rapidly removed from the body is a fact now well known to 
physiologists. This is especially observed with respect to those 
bodies that have no chemical actiqu on the blood, or which do 
not form insoluble compounds with the tissues. The iodide of 
potassium taken into the stomach has been found in the urine iu; 
less than ten minutes. Its presence has dso been proved in thee 



32 


SLIHINATION OF lOOIDE OF FOTASSIUM. 


saliva, milk, and perspiration. (Galticr, op. cit. 19.) In a case 
in which iodide of potassium was taken medicinally for fifty days 
and the administration of it had been suspended for sevm days, 
liramer could not find a trace of it in the urine. It was inferred 
that it had been completely eliminated, an inference, however, 
which is scarcely justifiable, since recent researches show that a 
poison may cease to appear in the urine, and yet some portion of 
it may be retained by the organs. In one experiment in which 
fcrrocyanide of potassium was given to a horse, the animal was 
killed in two hours, and the salt was found Jp, tfac stomach, 
kidneys, bladder, as well as in the venous blood. In anotlier'horse 
Rilled after forty-eight hours, the whole of the salt had been 
eliminated by the urine; not a trace of it remained in the 
stomach or in any part of the body. 

In a case of extroversion of the bladder, Mr. Erichsen observed 
that the ferrocyanide of potassium, taken in solution, was de¬ 
tected in the urine at different periods, — the earliest period 
being ogly one mirinte after it had been swallowed, and the longest 
thirty-rune nuautes. An analysis of the cases showed that the 
time of its appearance in this secretion, depended upon the state 
of the stomach when the salt was swallowed : the earliest periods 
being when the stomach was empty, and the latest when it was full, 
and the process of digestion was going on. Some vegetable salts 
and infusions were tried, and the only inference deducible was, 
that they required a much greater average time for their passage 
through the system, than the ferrocyanide of potassium. They 
gave some indications in the urine in from sixteen to thirty-five 
minutes. As to elimination by the urine, it was found that when 
the dose of ferrocyanide of potassium was forty grains, and its 
]>resencc in the urine was manifested in two minutes, no trace of 
it could be detected after the lapse of twenty-four hours. Sup¬ 
posing the whole of it to have been eliminated by the urine, it 
must have escaped at an average rate of a grain in thirty-six 
seconds. It is rather remarkable that, when the dose was 
reduced by one-half, the salt was detected in the urine for an 
equal, and in one instance for a longer period of time (twenty- 
eight hours). Hence the rate of elimination, like that of absorp¬ 
tion, is by no means uniform. (For a full account of M, Erichsen’s 
experiments, I must refer the reader to the Medical Gazette, 
xxxvi. 363, 410.) The results give a fair analogical explanation 
of the fact why poisons taken on an empty stomach operate with 
such great rapidity. The effe<it of animi poisons may be simi¬ 
larly infiuenced; thus the animal poison introduced into the 
system by dissection \vomidfi..or by handling the viscera and 
liquids of a dead bpi^y when there is ah abrasion on the fingers 
may, if the stonjftt^ be empty, lead to very rapid absorption and 
diffnsion. , 

M. Audooarl^cextained, in his experiments on rabbits, that 
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when mineral poisons Averc administered, so as not to produce 
death rapldtiy^ distinct traces of the substance might be detected 
in the organs of the foetus; and that, when death has taken 
place with great'fapTdity, indications of the presence of poison 
may always be found in the placenta' A woman, during the 
last four'tabnfhs of her pregnancy, had been under treatment 
with iodide of potassium. The liquor anmii, collected during 
jiarturition, was clearly proved to contain iodine. (Comptes 
Kcndiis, 1845, i. 878.) This observation has been confirmed by 
the more recent experiments of M. Flandin, He found that by 
the use of mineral poisons he could induce abortion in rabbits ; 
and the bodies of the young invariably yielded traces of the 
poison. lie thinks also, that in poisoning the blood through 
absorption, abortion may be imliice*!, by the destruction of the 
foetus in the living female through the medium of the poisoned 
liquid. Abortion was thus caused in animals in three different 
experiments, by the agency of morphia,—in tAVo female rabbits, 
Avhich took the poison with their food, and in a bitch, which 
received the poison by subcutaneous absorption. (Gaz. Med. 
31 .Juillet, 1847, 620.) This throws a new light upon the 
subject of abortion. It has been commonly supposed that the 
shock to the system, and not the poisoning of the foetus, was the 
primary cause which led to the expulsion of the contents of the 
uterus. The observations receive corroboration from those made 
by Dr. Beatty, that the ergot of rye, given in large doses to 
females during parturition, may, in some cases, exert a poisonous 
action on the foetus, and lead to its expulsion dead. I)r. Percy 
obsei'ved in the effects produced on animals poisoned by alcohol, 
that, in the greater number of instances, an interval of a few 
minutes passed before a total loss of sensibility supervened. 
Hence he infers, that absorption is generally necessary for the 
action of alcohol. He has not found that the evacuation of the. 
contcaits "br the stomach by the stomach-pump removed the* 
symptoms,— a fact in favour of its acting by absorption. The 
same has been observed Avith respect to arsenic ; the symptoms 
have not abated, and persons have* died after the poison had been 
completely removed from the stomach, partly by vomiting, and 
partly by mechanical means. It is also worthy of remark, that 
arsenic, Avhen in a state of solution, is very rapidly absorbed. 
The effects produced by absorbed arsenic are, in some respects,' 
different from those excited by its local contact; and thus wo 
may trace sometimes thp exact period of its entrance into *the 
circulation. Faintness, syncope, and general depression, with an 
indescribable uneasiness, are among the first symptoms caused 
by absorbed arsenic; and, in a series of cases which I had to 
examine, these symptoms showed themselves in from five to ten 
minutes after the poison had been taken in the state of solution 
(sec Aksenxc, post.) 
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Arsenic .—Observations in the human subject regarding the 
absorption, deposition and elimination of this poison, are not 
very numerous ; hut exp erimen ts on. axomals ^^how that in the 
short period of one hour and a the poison may lie most ex¬ 
tensively diffused throughout the body. Orfila .gave, to-a. dog, 
■while fasting, fifteen gi-aiiis of arsenic dissaved ifi distilled 
water. The gullet was tied to prevent vomiting. About half a 
poiifad of blood gave a notable quantity of arsenic. The poison 
was also found in the liver, spleen, kidneys, heart, lungs, and 
brain, treated separately .after washing from them the blood 
which adhered to them. There was barely a trace in the brain, 
—the lungs conJ.ain£d a small quantity,— the heart and kidneys 
ia9£Pt aad fhc liver ai^ spleen yielded the largest quantity. The 
imisclcs and bones contained an appreciable quantity. When 
three grains were a{)pliod in a solid state to the cellular tissue 
on the back of a dog, the animal vomited in half an hour and 
died in Jour hours. On examination, the liver, spleen, kidneys, 
]ungs,lieart, brain, and alimentary canal (stomach and intestines), 
as well as the muscles, separately tested, yielded arsenic, — the 
largest proportion having been obtained from the liver, Sfilecn 
and kidneys (Toxicologic, Ed. Seme, 1852, i. pp. 381, 383.) 

The commencement of elimination and the period for the 
entire disapiiearauce of arsenic from the body were determined by 
the followingcxj)eriment. About two grains (I’8 gr.) of arsenic 
in fine powder were introduced into the thigh of a dog, and a few 
hours afterwards, medicines were thrown into the stomacli to 
produce an action on the kidneys, so as to aid the elimination of 
the poison. In eight hours the animal, which had not vomited, 
])asscd a large quantity of urine. The urine was collected up to 
the fourth day, and each sample, when separately analysed, 
yielded arsenic. On the 12th day the animal ate its food 
readily, and appeared to have ijcrfectly recovered. It was 
killed. The liver, kidneys, spleen, lungs, and heart, when ex¬ 
amined by the same processes, did not yield the slightest trace 
of arsenic (Op. cit. 384.) The whole of the poison had thus 
been eliminated. From a table furnished by Orlila (Op. cit. 
p. 433.) it apj)ears that arsenic was found in the urine of horses 
(passed while the animal was living), in from three hours and a 
half, to seven hours, after the administration of the poison. But 
.it was found in the urine contained in the bladder of the dctid 
horse within the short period of an hour after administration: 
— io dogs it was found in urine passed, in from three hours and 
three quarters to five hours after the injection of the arsenic. 

From liis experience and researches, Orfila arrived at the con¬ 
clusion that absorbed arsenic does nofT%main for an indefinite 
period in the organs of the body, and that it is entirely elimi¬ 
nated ixjjbe human,s,»l 3 |ji^t in twelve to fifteen days. This 

iff oirthe"1iissumption that there is no' suppression of urine, or of 
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the Other secretions. The elimination goes on to a certain 
extent by the intestinal’cahsff,"ilhd by the skin. MM. Danger 
and Flandin think that tHs *]pbisoh.,eacape«. from the system by 
the liver, as.well as by thelungs and skio.- (Traite des Poisons, 
i. 568.) I have frequently fuwd it in very large proportion in 
the bile; and there can be no doubt that this secretion is an 
important channel of elimination. Dr. Gcoghegan, in a valuable 
paper on Arsenical Poisoning, published in the Dublin Medical 
Journal, after remarking that the leading channel for the escape 
of this poison is the urine, relates the case of a child who re¬ 
covered after swallowing a quantity of arsenic which had proved 
sufficient to kill a younger brother in nine hours. In this case 
no arsenic could be discovered in the small quantity of urine 
passed up to the fourteenth hour, — that of from fourteen to 
thirty-six hours, yielded faint and dubious indications, — in the 
secretion passed on the fifth day there Avas none; and none in 
the faaces p assed at about thirty-six hours. In another case no 
trace of arsenic could be found in six ounces of the urine passed 
on the sixth day. (pp. 99. 115.) In a ctxsc of poisoning by 
arsenuretted hydrogen which proved fatal in six days. Dr. 
O’Keilly found arsenic in ten ounces of a reddish serous liquid 
taken from the chest. , 

With regard to its deposition in, and removal from the liver, 
the various cases ivhich ivcrc examined by Dr. Gcoghegan 
yielded the following results. Assuming the average weight of 
the human liver to be three and a half pounds, the total amount 
of arsenic deposited in this organ was: 

After taking the poison. Total weight of arsenic. 

In 5i to 7 hours - - - O’S grains. 

8 | „ - - - - 1-2 „ 

15 „ - - - - 2-0 „ 

17 to 20 „ - - - - 1-3 „ 

10^ days „ - - - - 1-5 

14 days „ - - - - 0.17 „ 

I have found arsenic in the liver in so short a period as four 
houru, and in another instance in six hours, the ca.scs having 
proved fatal within these periods. The first of these was the 
ease of a man named Burton, rcfeiTcd.to me by Mr. Gcll, coroner 
for Sussex, in May 1854. The m,an died within four hours after 
he had. been attacked with symjitoms of poisoning by arsenic. 
Arsenic ivas found in small quantity in the .storn ach. duodCamm 
and r ectum. It was also detected in. the liver ahd~s plcet». — the 
latter organ containing a larger .pxopoftibn than the former. In 
a medico-legal case which occurred to M. Chevallier a man died 
from arsenic in ten hours, and the poison was found after death 
in the stomach, intestines, Uver, and spleen. (Ann. d’Hyg. 
1848, 1. 419.) Observations connected with the progressive dis- 
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appearance of arsenic from the liver are still more lirriited. In a 
case of poisoning by arsenic (March, 1858) which proved fatal 
in twenty-six hours, the quantity taken being unknown — 
not more than a quarter of a grain was found in the stomach, 
and three quarters of a grain in th« intestines. It was estimated 
that not more than one grain and a quarter was present in the whole 
li ver. The arsenic deposited in this organ had probably reached 
its maximum, and was disappearing, as it was freely contained in 
the bile. These facts are important in reference to the probable 
licriod of administration. On the other hand, in a protracted 
case of poisoning by arsenic, which proved fatal only after seven 
days, I did not find a trace of arsenic in the liver. (Guy’s Hos¬ 
pital Reports, vol. vii. pt. 1.) Dr. Geoghegan’s results lead to 
the conclusion that the liver acquires its maximum saturation In 
about/j/Veen hours ^ but, as he remarks, it is improbable that such 
quantitative results should be the same in ditferent cases. They 
corroborate, however, those obtained by Orfila, in showing that on 
or about the fourteenth day, absorbed arsenic has cither disap¬ 
peared, or is rapidly disappearing from tjle liver, and it is worthy 
of remark, that at this date Dr. Geoghcgan could not detect any 
arsenic in the tissues of the intestinal canal, kidneys or lungs. 
■In one case he found' arsenic in the faeces on the filth day, and 
in the contents of the colon on another occasion so late as the 
twclflffday.' 

Dr. Maclagan, of Edinburgh, met with a case in which a 
woman swallowed half a dessert-spoonful of arsenic, on the 4th 
of November, and was under treatment until the 29tb, when she 
left the hospital, having recovered from the effects of the 
poison. There was, in the first instance, actjye jKomiting; and 
on analysis it was found that the vomited matters contained 
arsenic. The urine was not examined until the second day, 
(Nov. 6th). It then gave, by Marsh’s process, an abundant 
arsenical deposit. On the fourth day, twelve ounces also gave a 
copious deposit of arsenic. On the fifth day, ten ounces gave a 
smaller quantity. On the ninth day, the poison was still found: 
on the fifteenth day, twenty-four ounces gave only a small 
quantity: on the twenty-first day, twenty-six ounces gave a 
faint deposit, and on the twenty-fifth day, not a trace could be 
detected. (Ed. Monthly Journal, vol. xiv. p. 131, 1852.) 

It is important to observe that, as in the case of antimony, 
arsenic may still remain in the body, while it may not appear 
daily in the urine. In the case of the Duke de Pnaslin, who 
died six days after he had taken a large dose of arsenic, the 
poison was found in the liver and in the intestines, but none 
was found in ten ounces of the urine passed shortly before his 
death. (Ann. d’Hygifine, 1847, p. 402.) In giving arsenic to 
dogs for a period of nine months, in doses gradually increased. 
Danger and Mandin state that they repeatedly analysed the 
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Tirlnc, witfiout finding arsenic. (Op. cit. i. 737.) It was pro¬ 
bably removed from the blood, and temporarily deposited in the 
soft organs. This deposition may bo regarded as vicarious of 
elimination. 

A case was communicated to the Pathological Society of 
London, in December, 1846, by Dr. Lctheby, fi-om which it 
appears that a young woman died in thirty-six hours after 
having swallowed, in two otxnccs of liquid, a dose of the poison 
equivsdent to two grains and a half of arsenious acid. After 
death the arsenic (absorbed) was detected in tluLtiasuo-of the 
stomach. (Med. Gaz. xxxix. p. llfi.) As in this case the actual 
quantity of poison taken was known, as well as the period which 
the individual survived, it is obvious that, admitting the elimi¬ 
nation of the poison not to commence for twelve hours, the 
quantity which passed oft’ by all the secretions could not have 
amounted to the tenth part of a grain in an hour; or none 
would have been found in the tissues. From the experiments of 
M. Bonjean, of Chambery, it would appear that arsenic was 
detected in the urine of a patient who, one month before, had 
taken in twenty-four days only three-quarters of a grain of ar- 
seniate of soda! (Ann. d’Hyg. 1846, ii. 155.) The proportion 
thus eliminated may increase after the first day. MAL Danger an^l 
Flandin’s experiments on sheep establish this so far as the urine 
is concerned; but in no instance did they find the quantity of 
poison thus passed to exceed the three-hundredths of a gi'ain 
('0308 gr.), even when the dose of arsenic wxis half an ounce. 
(Ann. d’Hyg. 1843, i. 472.) It appears, therefore, that the quan-: 
tity of absorbed arsenic lost by elimination in the urine is some¬ 
times very small. 

MM. Danger and Flandin found that in sheep to which a large 
dose of arsenic (half an ounce) had been given, the poison first 
appeared in the urine and. fajces in about tmenty-two hours; that 
it was still discoverable in the uring. fifteen days, after it had 
ceased to appear in the focccs, and that it was altogether lost in 
the excretions, thirty-five days after the ingestion of the poison. 
When the animal was killed on the thirty-eighth day, not a 
trace of arsenic could be^scovered in its body. (Ann. d’Hyg. 
1843, p. 473.) It is difficult to infer, from the results obtained 
by such experiments, the period required for the entire elimi¬ 
nation of the poison from the human body. Even in animals 
there is a diflerence. Thus, in young and vigorous dogs, ai'se- 
nic was completely eliminated in from six to ten days, while in 
sheep the period varied from thirty to thirty-seven days, and the 
flesh was then safely employed as food. M. Flandin assigns, as 
an average, from one to two weeks for its complete disappear¬ 
ance. (Dcs Poisons, i. 738.) In other experiments it had entirely 
disappeared from the bodies of animals, three days after fifteen 
grains had been given (i. 737.) There was no arsenic in the 
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■vdsccra, flesh, or bones, even whci*e the dose had been graduall}' 
raised to this quantity. The form and dose in which tlie ai'senic 
is administered, as well as the degree in which vomiting and 
purging have existed during life, must, among other circum¬ 
stances, affect materially the duration of the period at which the 
poison will be detected, in the free or absorbed state, in the dead 
body. If the dose has been small, and the person has survived 
the effects for some days, the whole of the poison may have been 
expelled, and none found deposited in the soft organs, or in a 
'free state in the stomach and intestines. In a case which oc¬ 
curred to me in November, 1846, a person died eight days after 
it was believed a very small dose of arsenic had been given to 
him. His body had been buried two years. It was disinterred; 
but, on examimng most carefully the liver, stqimiph, ^pancreas, 
spleen, and a portion of the small intestia^, hot a particle of 
arsenic was found. The dose was small, the deceased had sur¬ 
vived a long time, and there had been much vomiting while the 
deceased lived. Hence the circumstances were favourable for 
entire elimination. A similar fact was noticed in the cases of 
the Gecrings of Guestling. A father and tw'o sons died under 
symptoms of arsenical poisoning, at various periods. The 
Jiodies were exhumed; the ai)pcaranccs of poisoning were simihar 
and well marked in the three cases. Arsenic was found in the 
bodies of rl.' father and one of the sons: but there was no 
arsenic in the body of the other son. The stomach, intestines, 
liver, bile, and blood, did not yield a trace of the poison by pro¬ 
cesses of analysis, which readily demonstrated its presence in the 
other two cases. In the case in which it was not found, there 
was reason to believe, from the symptoms, that a dose of arsenic 
had been given a month before death; in the other cases, death 
had more speedily followed the administration of the poison, 
and it was probable that several doses had been given. ( Reg. v. 
Gccring, Sussex Summer Ass. 1849.) The wife, who was 
charged with the murder of her husband and two sons, was con¬ 
victed of poisoning her husband, so that the absence of arsenic 
in one body, although made a subject of inquiry at the trial, 
was not material. The case of Dr. Alexander, of which the par¬ 
ticulars were communicated to me by Dr. Gcoghegan, is of 
great interest in reference to the elimination of arsenic. On the 
16th of March, 1857, this gentleman took unknowingly a 
quantity of arsenic in arrow-root. Arsenic had been mixed 
with the arrow-root by mistake. The usual symptoms followed, 
and he died on the 1st April. The appearances were such as 
arsenic would produce: the stomach was ulcerated. Dr. Geo- 
ghegan made an analysiroTtEe'stomach and its contents, of the 
liver, spleen, and other viscera; jbut there was no arsenic in any 
of tlxe organs, although the poison was abundantly contained in 
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the arrow-root eaten by deceased. Tlius, in sixteen days, the 
arsenic had been completely eliminated. This ease further 
shows distinctly, in opposition to the rash arid ignorant asser¬ 
tions of some medical witnesses, claiming to speak with autho¬ 
rity, that a person may die from poison, and yet no ti’ace of one 
of the most easily detectable poisons will be found in the body 
after death! (See Med. Times and Gazette, April 18, 1857, 
p. 388.) 

In the case of Heg. r. Hunter (Liverpool Lent Ass. 1843), 
a medical witness was asked how long a period was required 
for the entire removal of arsenie (by absorption), from the body. 
Tlici’c was reason to believe that the deceased had died from the 
effects of arsenic; but a difficulty in the case was, that although 
he had died within the short period of three days after the dose of 
arsenic could have been administered to him by the accused ; 
and although the symptoms and the appearances in the body were 
such as might have been caused by arsenic, not a trace of that 
poison could be found in the stomach or bowels, or in their con¬ 
tents. The question, therefore, was, if this man had really died 
from arsenic, could every particle of the i)oison have been caivied 
out of his body within the short period of three days? The 
a naly sis of the tissues was not so well understood then as it is , 
now; but had tliese been examined, some absorbed arsenic 
might have been found, and the question thus ])rac!ieally solved. 
The medical witnesses answered the question by saying that they 
thought the whole of the arsenic taken by deceased might have 
been removed from the body in three days, partly by vomiting, 
partly by purging, and jtartly by absorption, the poison being 
carried off by the urine and cutaneous exhalation. The answer 
Avas correct so far as it applied to their chemical examination; 
because they sought for the poison only in a tree state in the 
contents of the stomach and bowels: and violent A^omiting and 
purging might thus have got rid of a single dose taken three 
days i)reviously; but it could not be applied with certainty to 
that portion of arsenic Avhich is deposited in the liver and other 
orgatis. It is not probable, judging from ascertained facts, that 
the whole of the absorbed arsenic Avould have been removed 
from the liver and other soft parts, within so short a period as 
this; but, owing to the Avant of proof that there was poison in 
the body, the prisoner was acquitted. 

In March, 1858, I examined, for Mr. Gcll, coroner for Sussex, 
a case in which arsenic had been the cause of death in twenty^ 
six hours, and the poison at this time had nearly disappeared 
from the parts of the body in which it is usually found. A man 
.named Stephen Boys, after suffering from the usual symptoms as 
a result of taking some poisoned gruel, died within the period 
above-mentioned. There was much vomiting and purging; 
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the vomited matters could not he obtained for analysis, but a 
portion of the fieccs yielded arsenic. Tlic st(unach and bowels 
Were much inflamed; the inflammation was well marked in the 
' duodenum and rectum. The gruel, of wdiich the deceased had 
partaken freely, was procured, and apart from the quantity of 
poison deposited with the grits in the sediment, it contained in 
solution about forty-two grains of arsenic to a .pint. The grits 
from which the gruel was made contained white arsenic in 
powder, in the proportion of sixty-four grains to an ounce. This 
then was a case in w'hieh, according to those who reason from 
ideas to facts, constituting a certain class of medical witnesses, 
a considerable quantity of arsenic should have been found in the 
body. The stomach and its contents, consisting of blood and 
mucus, yitdded .a quantity which could not be calculated at 
moi'c than the eighth of a grain: in the spleen, i)ancreas, and 
duodenum, there was not a trace of arsenic. In three feet of 
the intestines, including the inflamed rectum, not more than 
three-quarters of a grain could be found; while the liver and 
gall-bladder did not contain, on the whole, more than one grain 
and a quarter. Four ounces of liver gave not more than one- 
fifteenth part of a grain; the bile yielded a larger proportion; 
hence it was a fair inference that the arsenic was in the act of 
’’’being rapidly eliminated by this secretion. Altogether, the 
quantity found in this body, after a survivorship of twenty-six 
hours, amounted to two grains; and it is not improbable, that 
had the man survived five or six days, none would have been 
found. 

The criminality of an accused person may actually rest iq)on 
an answer to this question, under another st.atc of circumstances. 
In a case which occurred in France (July 1844), the deceased, 
a man of the name of Laconic, died, as it was alleged, Irom 
arsenic administered to him. It came out, in evidence, that for 
some time previously to his death, he had been in the habit of 
taking secretly a quack-medicine, containing arsenic, for the 
purpose of curing himself of a disease of the skin of long standing. 
On an examination of the body, nine months after death, arsenic 
was found in the soft tissues, in which it had been deposited as a 
result of absorption. A person was charged with the murder of 
the deceased, and the medical question was, admitting that thp 
deceased had died from arsenic, was this arsenic derived from 
the medicine taken voluntarily by him, or was it part of a dose 
criminally administered by the accused? It appeared distinctly 
in evidence that deceased had certainly taken none of the quack 
medicine for a, period oi fifteen days prior to his death; and it 
was contended for the prosecution, that no portion of this 
arsenic would have remained for so long a period in the body of 
'&human being; therefore, it was argued, the arsenic found in 
the tissues must have been some portion of the poison adminis- 
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tc'rod subsequently, and that the prisoner was guilty of the 
crime. All the medical witnesses agreed that after J'ouriecn 
days, no absorbed arsenic would probably be found in the 
tissues; that this w'ould be the limit in the human subject, and, 
therefore, the arsenic found could not be ascribed to the medi¬ 
cine taken; that, in fact, this must have entirely disajjpeared 
during the interval of fifteen days. The point was considered 
too doubtful to rest upon presumption or conjecture, and the 
accused was acquitted. (See Tlandin, Traite des Poisons, i. 
Gd7.) 

The time allowed by the witnesses may be quite true of small 
doses of arsenic taken medicinally; but when the poison has been 
taken in powder, the time must be calculated from the date at 
^vhich the last particle of solid arsenic remains in contact with 
the stomach or bowels, and so long as a person is living, there 
arc no means of determining whether the unabsorbed poison is 
or is not entirely removed from these parts. So far, therefore, it is 
possible that the arsenic found in the body might have been due 
t<^ the presence of that which had been voluntarily taken by the 
deceased. It appears that arsenic was found in small quantity 
only in the liver and intestines. Pive ounces of liver yielded no 
more than the thirteenth part of a grain, and the inte.stines a 
still smaller quantity! Under these circumstances, as arsenic 
was not found in a free or unabsorbed state in the bowels, it was 
impossible to infer from the presence of so small a quantity, that 
it had been recently administered to deceased. It does not 
appear that the stomach or its contents were analysed, or the 
discovery of arsenic in this organ, in a certain quantity, might 
ba/e justified the mediciil inference that it had been recently 
administered. The facts proved wore, however, eonsistetit wdth 
the theory that the arsenic found was a portion of that w hich 
had been taken medicinally. 

Arsenic, it is well known, may be deposited in the bones, and 
a question arose in one case whether it was dei)osited in the 
hair. A wealthy old lady died after a protracted illness ending 
in drop.sy. A female relative, tlisappointcd with the terms of 
her will, asserted that she had been murdered by the adminis¬ 
tration of small doses of arsenic over a long period. The woman 
w'cnt before the authorities, and stated that she had cut off some 
of the deceased’s hair, while the body was lying in the eoflin, that 
the hair had been analysed by a chemist, and arsenic found in it. 
The case was subsequently submitted to Dr. Casper and Prof. 
Mitscherlich, of Berlin, with the result that, on an accurate analysis 
of a portion of hair really cut from the head of deceased, not a 
trace of arsenic was found in it. The story told by the w'oman, 
who brought the charge of poisoning, was altogether improbable, 
T’hcro was no proof that the hair which she caused to be ana¬ 
lysed was taken from the head of deceased, and she made no 



42 CONCLDSIONS RESI’ECTINO ABSORBED ARSENIC. 

application for an analysis until after she had read in some 
medical book that the hair of animals, poisoned by arsenic, con¬ 
tained that mineral. There was also good reason to susjjcct that 
she had tampered with the hair. On the result of Mitsciierlicli’s 
analysis, the conaplaint was dismissed as unfounded. (Casper 
Gericlit. Med. i. 419. 1857.) There is no record of arsenic ever 
having been discovered in the hair of persons poisoned by this 
substance. I have examined the feathers of birds poisoned by 
arsenic, but none dl* the poison could be detected in them, 
although it was found in the bones, beak, and claws. 

Although no definite conclusions can be drawn regarding the 
period and relative amount of deposition in the soft organs, or 
the jjcriod at which absorbed arsenic is entirely discharged from 
the body, there are certain leading points which arc undisputed. 
In the first place, arsenic is not a nonnal constituent of the 
human body ; this has becTn clearly proved by Orfila, under the 
eyes of a committee of scientific men. (Rapport sur les Moyens 
de constater la pi’cscnce de I’Arsenic dans les Empoisonnemens 
par ce toxique, par M. Orfila, Paris, 1841.) Secondly, when 
introduced as a poison, it is absorbed, and although temporarily 
deposited in some of the organs, it is sooner or later eliminated 
and the whole is removed from the body. The statement that 
when once deposited, it may remain for an indefinite period, has 
no foundation in fact. In recent cases of administration it may 
be found in the stomach and bowels, and not in the liver or 
other organs, while in cases of older date it* may be found in 
the liver, after it has di.sappcarcd entirely from the stomach. 
Thus, in the case of the Atlee family, referred to me by Mr. 
Carter, coroner for Surrey, in January 1854, the body of the 
woman was exhumed after a month’s burial. Arsenic was not 
found in the stomach or bowels, hut it was readily detected in a 
small portion of the liver. The poison had probably been taken 
several days before death. A similar case occurred to Dr. 
Geoghegan, and is reported by him in the paper referred to in the 
Dublin Medical Journal. (Case 1.) 

The cases above related are of considerable importance in a 
medico-legal view. The conclusions which may be drawn 
from them are—1. That arsenic does, not-penetrate the liver 
by imbibition from the stpmiach after .death. 2. Tfiat.the mu¬ 
cous surface of the stoipach is not At medium. of elimina¬ 
tion for arsenic deposited in the liver. 3. That ..no medical 
opinion of the absence of arsenic in a dead body can,be.e^ 
pressed from a chemical examination of the stomach only, l lie 
liver and other viscera should be examined before the presence 
of ther .4 poison is negatived. 4. That absorbed arsenic is-Jiot 
necessarily found deposited in all the organs and tissues : it 
may be present in the liver and absent in the spleen and 
pancreas. 5. That a person may die from the effcets of arscmic. 



EKRONEOTJS MEDICAL INFERENCES. 


43 


and none of the poison majr remain in the hpdj. 6. .That the 
quantity of arsenic reniaining in the body of £\,perstai who lias 
(lied from it may be small hr large, according to circumstances 
which vary with every case. 7. That there may not be a sufficient 
<inantity remaining to kill another person, although, making due 
allowance for the portion ejected, there may have been suffiiiient 
to destroy the person in whose body the poison is found. 

It need hardly be obsciwed, that when ^e criminality of a 
person is made to rest upon an answer to^ medical question, 
in reference to the date of administration, a witness must be 
cautious in drawing conclusion^. Thus, from the quantity of 
arsenic found in the liver it may be inquired whether this 
indicates or enables him to fix a iiarticular date. The case of 
Ann Merritt, tried at the Central Criminal Court in March 
18.'50, presents a remarkable instance of the kind of medical 
evidence which may temporarily satisfy a Court of IjUw on 
questions of this magnitude. The accused was charged with 
having caused the death of her husband by arsenic. There was 
no doubt the deceased had taken arsenic, and that he had died 
from its effects; but the question was, whether he had taken it by 
mistake for a soda powder in the morning, or his wife had 
administered the poison to him in a dissolved form in some gruel 
which she had prepared later in the day. 

The deceased was seen at his breakfast at eight o’clock in the 
morning ; he was then sick;—at twelve o'clock he was vomiting: 
and at five or six o’clock he was ill in bed, and complained of 
sickness and cramp in his feet. He died at half-past twelve the 
same night; tlie duration of his illness, from the time at which he 
first complained of sickness, having been rather less than seven¬ 
teen hours. At the trial. Dr. Lcthoby stated that he had dis¬ 
covered eight grains and a half of arsenic dissolved in the fluid 
contents of the stomach, and a quantity, calculated at two grains, 
in the whole of the liver. In reply to questions respecting the 
time at which the arsenic had been ti^en, the witness said : 
“ Looking at . the quantity I found, and the parts I found it in, 
in my judgment the arsenic. I found had been taken not more 
than two or three hours before death." . . . “ My observation in 
reference to the time it had been taken, has reference both to the 
stomach and liver." . . . Question. “ Are the data at all safe ? ’■ 
A. “ Yes. I will tell you why ; I found in the stomach eight 
and a half grains of arsenic, and there was not much in the in¬ 
testines. I conclude, therefore, there had not been time for it tc 
have passed into the intestines, which would iiavo been the case 
if it had been taken a long time before death : but there was only 
a trace in the intestines, so I conclude that it was taken a very 
short time before death.” (Sessions Beports of Central Criminal 
Couii;, March 1850, and Lofidon Medical Gazette, vol. xlvi. 
P. 291, August 16. 1850.) 
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As there was no reason to suppose that deceased had taken 
arsenic for the purposes of suicide, and no one hut the wife could 
have administered the poison to him, at the time so positively 
fixed by Dr. Lctheby,—this was substantially removing all i)OS- 
sibility of accident, and charging the woman with the murder of 
her husband. The prisoner was convicted and sentenced to death; 
but as the medical data r(dicd on did not justify the strong in¬ 
culpatory opinion which the witness had expressed, the sentence 
was commuted. Hir 15. Brodie, Dr. Billing, Dr. Lecson, and 
others interposed and satisfied the authorities that the statement 
respecting the tin>e of administration was not in accordance with 
sound medical views. Instead of making a candid admission of 
the mistake. Dr. Detheby addressed a letter to the public journals 
charging these gentlemen with inexperience, and affirming that 
his opinions “ were founded on fact, and that his evidence was the 
expression of truth.” 

This case has been frequently made a subject of quotation and 
comment. It holds out a warning to medical witnesses not 
hastily to deal with matters beyond the true scope of medical 
jurisprudence. There was not a single fact, chemical or ])hysio- 
logical, to justify the fixing of the time at which arsenic was 
taken to two, three, or even four hours before death ! There ai'c 
very few cases on record in which arsenic Inis proved so rapidly 
fatal, and the amount of arsenic deposited in the liver in these 
cases has not been ascertained. Medical experience, however, 
so far as it goes, shows that it requires a much longer period 
than the time assigned, in order that two grains of arsenic should 
be found deposited in this organ. (Cases by Dr. Geoghegan, 
ante, page 35 ; also case of Boys at p. 39.) Dr. Geoghegan's 
researches lead to the conclusion that this quantity would 
not be found in the liver in less than fifteen honrs after 
the poison had been taken. It was therefore probable that 
the deceased had taken the arsenic many hours before death, 
and there was no evidence to prove that he had had more 
than one dose. That eight grains of arsenic were found 
after death in the stomach, mixed with or even dissolved in 
gruel, proved nothing; for it is obvious that if the stomach of 
a person already contained arsenic, a large quantity of .liquid 
taken subsequently might acquire a.poisonous impregnation. The 
presence of this ai-senic in the stomach, and of a much smaller 
quantity in the intestines, did not justify the opinion expressed, 
since it was impossible to say how much had been originally 
taken into the stomach, and how much had already passed through 
the bowels. The medical facts showed that the deceased had taken 
arsenic, and had died from the effects: but they did not indicate 
the quantity taken, or the time at which it had entered the body. 
There was evidence from symptoms that arsenic had probably 
been taken early in the day, and while the quantity assumed to 
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exist in the liver was consistent with this supposition, it was in¬ 
consistent with the opinion given at the trial. Instead of being 
the expression of truth, the opinion, it will be perceived, was 
purely speculative, and wholly indefensible. This kind of evidence 
brings disgrace on legal ntedicine, »It tends to the acquittal of 
the guilty, and the conviction of the innocent. In short, this 
very case was brought before the House of Commons as a strong 
argument for the abolition of the punishment of death for mur¬ 
der ! It was argued, that the law should not u|(flict “ an irrevoca¬ 
ble punishment depending on medical opinions liable to dispute, 
and to much and unavoidable uncertainty.” (Medical Gazette, 
vol. xlvi. pp. 213. 291.) This argument would have some force 
if these speculations fairly represented the general character of 
medical evidence. 

In a case of poisoning by arsenic, which occurred in France 
some years since, the analysis of the liver induced MM. Bayard 
and Chevallicr, two distinguished French medical jurists, to draw 
the conclusion that arsenic had been taken only a few hours 
before death, because the liver did not contain a trace of poison. 
(Annales d’llygicncct dc Medccine BIgalc, vol. xxxv. i. 1846. 
])agc 149.) This is undoubtedly more in accordance with obser¬ 
vation and experience regarding the absorption and deposition of 
arsenic. Its absence from the liver shows that it has been either 
too short a time in the body to be deposited in that organ, or 
that the poison has been taken for a sufficiently long period to 
have been entirely eliminated. (See, case of Dr. Alexander, 
ante, p. 38.) 

With reference to absorbed arsenic, there arc two points re- 
(iniring notice. 1. The extent to which it is diffused through 
the body, and 2. the absolute quantity deposited in uic 
organs. In chronjc poisoning, arising from the administration 
of small doses at intervals, I have found the arsenic extensively 
diffused, but in small proportion. The quantity deposited ap¬ 
pears to depend on the largeness of the dose, or on the frequency 
with which small doses are repeated. There are some facts on 
record which show to how great an extent arsenic may be dif¬ 
fused when it has once entered the blood. In the case of a 
pregnant female poisoned by arsenic in the fourth month of 
I)regnancy, the poison was detected by MM. Mareska and Lardosj 
in the body of the foetus. It was also discovered in the uteru j 
and placenta, the latter organ containing a larger proportion than| 
the foetus, but there was none in the liquor amnii. (Gaz. de» 
Hopitaux, Janvier 1846.) Even the entozoa found in the human 
body become under these circumstances thoroughly impregnated 
with the poison. In the case of a female poisoned by arsenic, 
whose viscera were forwarded to me for examination in July 
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184.5. I found the poison in a worm (lumbrlcus') which was dis¬ 
covered dead in the small intestines. (Guy’s Hosp. llcp. October 
1846. p. 4G2.) In March 1857,1 was engaged in examining some 
.fowls which liad died from the effects of arsenic. In the crop 
and gizzard of a fine cock about twenty grains of the poison were 
found ; and the whole body was thoroughly saturated with ab¬ 
sorbed arsenic. It was separated from the blood, the liver, the 
muscles of the breast, the comb, the claws, and even the 
thigh-bones. In examining the body of a hen, the arsenic was 
fQund in large quantity in tlie ova contained in the ovidnet, and 
particularly in the yolks of those which were developed. 

It is proper to state, however, that these results are subject to 
exceptions, the cause of which is not well understood. Arsenic 
is not always found in the blood, although it may be found de- 
])osited in the soft organs. I have had occasion to make this 
observation in a few instances, and in a case reported by Dr. 
Geoghegan (No. ix., op. cit. p. 93), there was no areenic in the 
blood, while the liver yielded a small quantity. Again, in a 
,casc fatal in nine hours, he discovered no arsenic in the muscular 
‘structure ; while in anotlllfir case, fatal in seven hours, he disco¬ 
vered it without difficulty in the proportion of one-thirtcenth of 
ja grain to the pound (Op. cit. p. VI3)* Benoist, of Amiens, 

was required to make an official examination of the body of a 
girl who died in the sixth month of her rwegnancy. It was al¬ 
leged that she had committed .suicide by taking a large dose of 
arsenic. Tlie poison was clearly found in a solid state in the 
stomach. The foetus was examined with a view of determining 
whether it had died from the effects of the poison. There was 
not the slightest trace of arsenic in the body. (Gazette des Hopi- 
taux, Oct. 31. 1846. p. 612.) Such facts as these, ascertained 
witR regard to a poison better known and understood by toxico¬ 
logists than any other, show the extreme danger of laying down 
rules respecting the invariable retention in the body of other 
poisons on which experience is far more limited. 

Antimony. —Some recent cases of poisoning have given an 
especial interest to questions connected with the absorption, 
dejiosition and elimination of this metal. The only compound 
which requires consideration in this respect is ta ytar emetic or 
tartarised antimony. The fact that antimony Was absorbed 
into the blood, was determined by Magendie in a set of physio¬ 
logical experiments in the year IsTSTISut the metal* was not 
chemically detected in the blood and viscera until Orfila’s re¬ 
searches on this subject in the year 1839. (Memoires de 
I’Acadcmic de Mcdccine, Tome viii. p. 509, March 10. 1840. 
See also Annales d’Hygione, 1840. i. p. 474.) Tartarized 
antimony, in the dose of from fifteen to twenty five grains dis¬ 
solved in water, was introduced into the stomachs of dogs, 
and thp gullets were tied to prevent vomiting. The animals 
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died in a few hours. The liver and kidneys yielded a com-, 
])ur!itivcly large quantity, the spleen, lungs, aiid heart contained 
barely traces of antimony. In an experiment in which thirty-one 
grains, in powder, were introduced into a wound in the thigh of 
a dog, the animal died in twenty hours. The lungs, heart and 
spleen yielded not the least trace of antimony, and the liver 
gave only a small deposit. Two ounces of urine contained in 
the bladder yielded a large quantity. In other experiments, in 
which the powder was applied to wounds in quantities varying 
from two grains to six, the following results were obtained. In.’ 
one dog, destroyed one hour after the application, there was no 
antimt)uy in six ounces of blood, and only a small quantity in 
the liver; in another, destroyed in four hours, six ounces of 
blood taken from the aorta, and six ounces taken from the vena 
cava, gjive respectively no inclications of antimony. The liver 
gave a large number of antimonial deposits, and the urine from 
the bladder also gave numerous deposits. In a third experiment 
the dog died in seventeen hours, —the liver gave only traces of 
the metal, while the urine yielded numerous large deposits. 
Two grains of tartarized antimony had been applied to a 
wound in this case. In a fourth experiment, the same dose was 
applied and the animal died in thirty-six hours. The liver 
yielded no antimony ; the urine contained it ahundantly. From 
these results Orlila drew the conclusion that antimony was; 
rapidly absorbed and as rapidly carried out of the body by the 
urine, so that after ten, twelve or fifteen days, none would be 
found in the liver and kidneys. MM. Millon and Laveran 
proceeded differently and obtained different results. 1. A dog 
was fed for ten days with food containing a daily dose of four 
.and a half grains of tartarized antimony, making in the whole 
forty-five grains. The dog died six days after ceasing to take 
the antimony in its food, and obviously from the effects of that 
substance. The metal was found in the liver, muscles, coats; 
of the intestines, the lungs and the brain. 2. A second dog, 
similarly treated, died thirteen days after the withdrawal of the 
juitimony. The metal was found in the various organs, but 
the brain appeared to be the most strongly impregnated with it. 
.3. A third dog, which recovered from the antimonial treatment, 
died suddenly six weeks after its cessation. The antimony was 
found in appreciable proportion in the liver and fat, but it 
had espdfeially accumulated in the bones, i. e, in a tissue in 
ivhich its presence is quite compatible with the healthy exercise 
of the bodily functions. 4. A fourth dog was killed three months 
and a half after the withdrawal of the antimony. On analysis 
the metal was chiefly found in the fat. The liver contained a 
small quantity, as well as the bones and other tissues ; but the 
fat contained ten times the proportion found in all the other 
parts, 5. In this experiment, the dog was killed fmr mondis 
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after the antimony had been withdrawn. The metal was found 
to be chiefly accumulated in the bones. The liver also contained 
a great deal: the other tissues contained very little. 6. A 
young hitch took tartarised antimony for five days, about fifteen 
days before parturition. The animals were killed and the livers 
of the pups yielded antimony. (Comptes Rendus, 184G. i. p. 104.‘5. 
Orfila, Toxicologic 1852. i. 628. Bouchardat, Annuaire <lo 
Thorapeutique, 1847. p. 134.) Dr. Nevins has experimented ou 
rabbits with the following results. The antimony was given, in 
doses varying from half a grain to one or two grains, over a 
period of several days: the total quantity given varying from 
twelve to seventy-two grains. The absorbed metal, like 
arsenic, was found by chemical analysis to be widely diflused 
through the body. It wiis most abundant in the liver and the 
kidneys. In the blood it was sparingly found at any time, and 
in the muscles only a trace, after the longest continued ad¬ 
ministration. It was also found in the livers and kidneys of the 
immature foetuses of one rabbit, as well as in the placentas. It 
appeared to exert a fatal influence on the foetuses in utero. 1. 
A rabbit, which had taken in divided doses four grains during 
twenty-four hours, was killed four hours after'the last dose. 
Antimony was found in the stomach, but not in the Large and 
small intestines. The liver contained a faint trace: but there was 
none in the blood or in any of the other parts examined. 2. Five 
grains were given in three days, and the animal was killed four 
hours after the last dose. Some antimony was found in tlic 
stomach and large intestines, a trace in the kidneys, a copious 
deposit was procured from the liver, and a well-marked deposit 
from the blood. 3. A rabbit died, poisoned by twelve grains, 
about sixteen hours after the last dose. Antimony was detected 
in small quantity in the stomach, intestines, kidneys, lungs, and 
blood : it was most abundant in the liver and in the urine. Exj). 
7. This animal died poisoned seven hours after the last dose, the 
whole quantity administered having been fifty-one grains, given 
in fifteen days. Antimony was found in the large and small in¬ 
testines— copiously in the liver, in the spleen, and urine, bat in 
small quantity in the kidneys and lungs. 9. This animal was 
killed fifteen dayi after the last dose,—twenty-three grains 
having been given during a period of fifteen days. No antimony 
was found in the stomach and intestines; there was not a trace in 
the liver, but the metal was found in the bones. 10? Thirty 
grains were given over a similar period, and the rabbit was killed 
fifteen days after the last dose, A trace of antimony was found 
in the stomach, coecum, kidneys, and lungs,—none in the liver : 
the presence of the metal was very decided in the bones, urine, 
and excrement. 11. In this experiment fifty-one grains were 
given in fifteen days, and the animal was killed one month after, 
the lost dose. There was no antimony in the stomach: only a 
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slight trace in the liver and longs,— more in the kidneys. The 
largest jiroportioii 'was in the bones. Twenty-one days after the 
last dose, the ui'inc and excrement gave decided traces of anti¬ 
mony. (Liverpool Medical Journal, 1857, No. 1, p. 46, ct seq.) 
From these experiments it appears that antimony was found in 
the'bones on the fifteenth day after the last administration, and 
was still present dh the thirty-first day in another experiment. 

Dr. Mayerhofer, of Munich, gave toia healthy dog fifteen grains 
of tartarised antimony, dissolved. Seven hours afterwards, six 
grains in solution were rubbed on the thighs and abdomen. The 
animal died in fourteen hours ; and shortly before death two 
grains were given by the mouth. On analysis antimony was 
found in the stomach in a soluble form, probably from the re¬ 
cent administration. The metal was also detected in the blood 
of the heart, of the portal vein, in the liver, lungs, brain, intes¬ 
tinal canal, as well as in the urine passed during life. (Heller’s 
Archiv, 1846, 111.) To some sheep affected with pneumonia 
one drachm of tartarised antimony was given merlicinally 
(March 1857). They were killed within about twelve hours of 
taking the medicine ; and on analysis 1 found in the fleshy parts 
of the legs of the animals a considerable deposit of antimony. 

This metal aj)pears to be eliminated through the milk. A 
writer in the Medical Times and Gazette (May 23,1857, p. .517) 
states that he administered to a cat which had given birth to five 
kittens, one-third of a grain of tartarised antimony twice, at an 
interval of eight hours. Uliosc doses caused vomiting, and so 
much prostration, that the course was changed to onc-twclfth of 
a grain, which dose was repeated twice daily. Three days after this, 
one of the kittens was drowned, and its viscera subjected to 
analysis with the result of detecting distinct evidence of the 
poison. Three days later, the mother still receiving the poison, 
two of the other kittens were killed. In these, the poison was 
detected in the heart, including its contained blood and lungs 
taken together,—in the liver and kidneys taken together, and in 
the stomach and intestinal canal with their contents. 

From the experiments of Dr. Brinton, of King’s College, it 
appears that in certain cases in whieh antimony has not been in¬ 
troduced into the stomach, it is eliminated from the system by 
the mucous membrane of this organ. He injected into the su¬ 
perficial femor^ vein of a large dog, ten grains of tartarised 
antimony dissolved in four ounces of water. ^ The animal in¬ 
stantly fell into a state of collapse, without vomiting or purging. 
At the end of fifteen minutes it was killed, and the contents of 
its stoneaciJf^SJ'T, in the act of digestion, were collected. They 
w:,jrc found to contain tartarised antimony in large quantity (the 
quantity not stated). Dr. Brinton thou^t that the proportion 
present in the gastric fluids exceeded that in which it was mixed 
with the blood of the animal: in short that the poison was not 
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only transferred from the thigh to the stomach, but that it was 
concentrated as well as eliminated in this latter cavity. (Medical 
Society of London ; Lancet, May 31, 1856, p. 591.) It is un¬ 
fortunate that this chemical question was not determined by ex¬ 
periment. As the quantity injected into the blood was accu¬ 
rately known, it should have been ascertained what proportion 
of antimony was contained in the gastric flufd as well as in the 
fluids of the intestines, how much remained in the blood, and 
how much had been deposited in the liver and other organs. 
The result, as it stands, simply shows that some portion of anti¬ 
mony is eliminated by the stomach within the short space of 
fifteen minutes after it has been injected into the blood of the 
femoral vein. Orfila ascertained with respect to arsenic, that 
the alimentary canal contained a portion of the poison in a dog 
killed in four hours by three grains applied in a solid state to the 
cellular tissue. It has been supposed that these results are ad¬ 
verse to any conclusion respecting recent administration, when 
antimony is found in the contents of the stomach ; but this ob¬ 
jection could only arise in those cases in which the person alleged 
to have been poisoned by antimony, had received the poison by 
injection into the blood—or by direct application to a wound or 
ulcer. Such a case as this has, I believe, never yet presented 
itself on a charge of poisoning : the poison has always found its 
way into the body either by the stomach or by the rectum, and the 
question therefore practically resolves itself into this. How long 
can tartarised antimony when swallowed remain in the stomach ? 
The answer must depend on the circumstances proved in each 
case. I am not aware of any facts showing that the stomach 
is a medium of elimination for antimony, when the metal has 
been once removed from it and deposited in the liver and other 
organs as a result of absorption originally from the stomach. 
It w'onld be necessary to assume that the stomach and its con¬ 
tents had first been entirely cleared of every trace of the poison, 
and that the poison subsequently had returned to this organ from 
the parts to which it had been conveyed, and was again deposited 
in the contents 1 Adversely to this assumption, however, it 
has been ascertained that the stomach has frequently contained no 
trace of antimony after death, while the poison has been found 
rather strongly deposited in the liver and other parts. This 
negatives the assumption that when the stomacl^lB once cleared 
of the poison, its mucous surface becomes in the human body a 
medium of elimination. 

It is a remarkable fact, in reference to this question, that in in¬ 
stances of poisoning by antimony, in which there has been an 
opportunity of making an analysis, this metal has not been found 
in the stomach, whilst it has been found abundantly in the liver, 
spleen, and kidneys. Some cases elsewhere published (Guy’s 
Hosp. ’Imports, Oct. 1857, Nos. 29,30, and 32, p. 439) show that 
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this theory, as applied to the human subject, is erroneous. Two 
children were poisoned, each by ten grains, and a third child by 
fifteen grains of tartarised antimony. They died respectively in 
eight, thirteen, and six hours. No antimony was found in the 
stomachs or intestines. It cannot be doubted, as they died from 
the effects of antimonial poisoning, that some portion had been ab¬ 
sorbed and deposited in the tissues of the organs. The absence of 
antimony from the alimentary canal is a clear proof that the mu¬ 
cous surface is not an eliminating medium, or some antimony 
would have there been found. In the case of M'^Mullen (Liver¬ 
pool Summer Assizes, 1^56),, it was distinctly proved that the 
deceased had died from the eff ects of tartarised antimony. Mr. 
Watson, of Bolton, made the analysis, and found no antimony 
in the stomach or contents, while he found it most abundantly in 
the liver, spleen, and kidneys. Such a result is inconsistent 
with the theory that the stomach is an eliminating surface for 
other organs. In fact, if that were so, as long as there was any 
antimony in the body it ought to be found in the stomach. 
When human beings arc poisoned by injecting tartarised anti¬ 
mony into veins, or thrusting the powder into wounds, the re¬ 
sult may be different: but experiments so conducted are not 
applicable to ordinary cases of poisoning in the human subject. 
As evidence of recent administration, less reliance can be placed 
on the discovery of antimony in the intestines. Antimony is 
eliminated in the bile, and as the liquid traverses the whole of 
the intestines, the metal found may have been derived from this 
secretion. If, however, the poison be present in the intestines, 
in proportionally large quantity,—if it b# in a solid form,—if 
there be no poison in the bile taken from the gall-bladder, if the 
poison in the intestines be mixed with blood, mucus, or food, and 
not with bile, then this theory would not explain its presence in 
the intestines. Assuming that the intestinal mucus itself may be¬ 
come in certain cases a medium for the elimination of the poison 
from the body, some of the above-mentioned conditions might 
exist which would be inconsistent even with this assumption. 

Observations regarding the absorption and elimination of 
antimony in the human body are at all times more valuable than 
those derived from experiments on animals, but unfortunately 
these are few in number, and the facts as yet known scarcely 
admit of a satisfactory generalisation. Their importance, how¬ 
ever, cannot be over-estimated-’ We are indebted to Orfila for 
the following observations. 1. In a patient affected u-ith 
pneumonia, eighteen grains of tartarised antimony were given 
in twenty-four hours. Four ounces of urine, collected during 
this period, yielded metallie antimony- Much urine was lost 
and there had been much purging. , 2. In another case, nine 
grains were taken, dissolved, d^uring the same period. About 
live ounces of urine (passed twelve hours after the last dose) 
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yielded as much antimony as Case 1. 3. The urine of four 

patients affected with pneumonia, to whom from twelve to 
eighteen grains of tartarised antimony had been given during 
twenty-four hours, yielded antimony; but the same process did 
not reveal the presence of any antimony in one patient who had 
taken only nine grains during that period. Some of these 
patients had had alvinc evacuations. Martin Solon detected 
antimony in the urine of a patient who had taken only four 
grains of tartarised antimony, and who had had neither vomiting 
nor purging, 4. Tartarised antimony was prescribed in largo 
doses for a patient. The urine collectcjji three days aftet: the last 
dose had been taken, yielded no antimony. 5, Antimony was 
found deposited in the liver, spleen, and kidneys of a patient 
who dl&d fifteen hours after she had taken about eight grains of 
tartar-emetic. This had caused some purging, but no vomiting. 
(Memoirs of the Academy of Medicine, Aj)rii 7, 1840, p. .517.) 

From the researches of MM. Millon and Laveran, it appcar.s 
that there may be intermissions in the elimination of antimony. 
In giving to their patients from one grain and a half to five 
grains of tartarised aTitimony, they remarked that it was elimi¬ 
nated by the urinary secretion, but in some instances slowly and 
irregularly. They therefore examined the urine, not only several 
days after the introduction of the medicine, but for some days 
after it had ceased to appear in this secretion. They then found 
that its elimination underwent a well-marked intermission, and 
that, in a most unexpected manner, it api>earcd to remain for a 
certain period fixed in the body. In two patients they'detccted 
traces of it twenty-ftur days after its administration. In the 
body of one who died of phthisis, they found antimony in the 
liver. In a third case, antimony was detected in the urine after 
twenty days; in two others, after nineteen days; and in three 
others after sixteen, seventeen, and eighteen days respectively. 
(Comptes Rendus, 1845, ii. 638.) The fact of the intermittent 
elimination of antimony is of importance, as it tends to show that 
even when traces of a poison cease to appear in the secretions, 
it docs not in all instances follow that the substance is entirely 
expelled from the body. 

Among medico-legal cases which may be cited in illustralioti 
are the following. A woman, set. 41, died under suspicious cir¬ 
cumstances in February, 1845. About a week before death, some 
doses of tartarised antimony (somfe centigrammes, a c.-gr. = O’l 54 
gr.) had been prescribed for her by her medical attendants. The 
body was exhumed and examined on the 18th of February. 
Traces of arsenic were found in the contents of the stomach 
and of arsenic and antimony in the stomach and bowels; but no 
irace either of arsenic or antimony in the liver; lungs, and 
blood. (Ann. d’Hyg. 1846, i. 155.) 
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A patiCTitof AL:Marchars, in a Pari^w hospital, was treated 
with tartarised antimony in large dosesJ; *He. died eight days 
after the cessation of the antimony. The\re'suU of a chemical 
exainpiatign VvaS that the liver contained a considerable quantity 
of antimony,—that the kidneys contained a smaller quantity,— 
that the blood also yielded traces of the metal, while the brain 
contained much less than the other organs and the blood. 
(Journal do Chimic Medicalc, IS.'iS, p. 358.) 

A child, eighteen months old, diiul twelve days after certain me¬ 
dicines, including tartarised antimony, had been given to it. As 
there was some suspicion that death had been caused by mineral 
poison, three-fourths of the intestines were minutely examined, 
but not a trace of antimony was lound therein. (Casper’s Lci- 
chen Oeffnungon, 1853, part 2, page 156.) The ca.se of a man 
named M'^Mnllm (Liverpool Autumn Assizes, 1856), who died 
from the effects of small doses of tartarised antimony adminis¬ 
tered at intervals during a period of four months, presents ds 
with the results of an analysis four days after the withdrawal of 
the antimony. The luclal was most aliundantly found in the 
liver, spleen, kidneys, urine and fajccs. The quantity w.as very 
small in the heart, lungs, and rectum. It was vot present in the 
stomach or its contents. There were traces in the blood. The ^ 
other parts of the body were not examined for it. Iti a case 
reported by Dr. Haldane, in which a man labouring under 
pneumonia had taken from forty to fifty grains of tartarised 
antimony, death took place on the fourth day. A consider¬ 
able quantity of antimony was found in the liver, and thci’o 
was antimony in the affected lung, but less in the liver, (Edin¬ 
burgh Monthly Journal, August 1854, p. 184.) 

Among cases which have occurred to myself, I have found 
traces of antiniony in the liver when death had taken place in 
about fourteen hours after a dose of three grains of anti- 
monial powder had been taken. (Guy’s Hosp. Reports, vol. vii. 
p.art Lease xix. May 1850.) In Eebruary 1853, a case was 
referred to me by Mr. Wakley,‘in which a man died twenty- 
four hours after he had taken three grains of tartarised antimony 
in solution. No trace of antimony was found in the stomach, 
intestines, or their contents. In 1856, I had an opportunity of 
making a complete examination of the whole of the viscera of 
a man who, five weeks before his de.ath, had taken a solution of 
tartarised antimony in ordinary medicinal doses. N o part of the 
viscera gave the slightest truce of antimony. In 1837 a similar 
invest!gatioii was made of the body of a female who had taken 
within thr^e days of her death four grains of James’^ (atitimonial) 
powder, and two grains of tartarised antimony in solution. 
Antiniony was found in the small and lai'ge intestines; but there 
was no satisfactory evidence of it in the liver or other viscera, 
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In a case on which I was consulted in March 1857, a gentleman 
died two hours after three-quarters of a grain of tartar-emetic 
had been administered to him in solution. The viscera, 
generally, were carefully examined by MM. Tardieu and 
Lassaigne, with the result that they found therein no trace of 
antimony or of any other mineral poison. In April 1857, a 
physician in this metropolis died under somewhat suspicious 
circumstanaes. In about two hours after his dinner he was 
seised with distension, pain in the abdomen, and vomiting. 
The bowels were constipated; the vomiting and pain continued 
throughout his illness, which terminated fatally on the fourteenth 
day. The stomach was so irritable that nothing could be re¬ 
tained on it. The vomited matters were of a yellow or greenish 
colour. After death, the intestines were found highly inflamed, 
fxtemally and internally. It was suspected that poison might 
have been administered to him* on the day of his illness. The 
viscera were brought to me for analysis; antimony was found 
in the stomach and intestines, but there was no trace of it in one 
of the kidneys, and Dr. Marcet, who examined the liver, detected 
no trace of it in that organ. It was found on inquiry that three 
grains of tartarised antimony in powder were given to the 
, deceased six days before he died. Thus then, in this instance, 
the antimonial medicine had not entirely quitted the alimentary 
canal. It was imppssible to ascribe its presence here to elimina¬ 
tion from the mucous surface, because there was no evidence of 
any deposit in those organs in which it is commonly found. 
The symptoms from which deceased suflfered, and the appear¬ 
ances taken as a whole, were unlike those of antimonial 
poisoning, and the presence of the metal was satisfactorily 
accounted for by its having been prescribed medicinally. 

Taking these results generally, it would appear that antimony 
given in a large dose, or repeatedly in small doses, is rapidly 
absorbed and eliminated, chiefly by the urine. It is, at the same 
time, deposited-in greater or less quantity in the tissues and 
organs. Under recent administration, if present in the l>ody 
in suflBcient quantity, it may be found in the stomach and 
bowels, and little or none may be present in the liver: after 
a variable time it disappears from the stomach and bowels, 
although it may be present in the fseccs, while the liver, 
kidneys, and spleen may contain it in large, and the blood and 
other organs, in small proportion. That some weeks or even 
months after its introduction (in animals) the metal, if not 
entirely eliminated, will be found chiefly deposited in the fat and 
bones ; the liver, faeces, and urine may also contain tmees until 
a late period. With regard to its presence in the blood in the 
human subject, slight traces of it were found in M'Mullcn’s 
case, four days after the withdrawal of the antimony, and in 
M. MarchaTs case after eight days. On the whole, the blood 
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appears to retain the metal in smaller quantity and for a shorter 
period than the other fluids and solids (ante, p. 38). In certain 
diseased states of the system, the complete elimination of the 
metal may require a period of from twenty-five to thirty days or 
longer; and antimony may therefore in some instances be found 
in the liver and urine at this date; but in a healthy subjeet, to 
whom only ordinary medicinal doses have been given, the 
antimony is quickly expelled. In accordance with Orfila’s 
experiments there is no reason to believe that it would remain 
longer than fifteen or twenty days, after the last administration, 
in organs important to life. 

In the case of John Parsons Cook, who died from strychnia 
administered by William Palmer, Dr. llees and I found anti¬ 
mony in the blood, — in the coats of the stomach, — in the 
intestines, in the liver, the left kidney and sideen. With a know- 
ledi-e of the facts regarding absorption and elimination already 
related, we affirmed that this extensive diffusion and deposition of 
antimony in the body of the deceased was only reconcilable with 
the view that it was of recent and not of old introduction ; that 
some portion at least had been taken within a few days, and pro¬ 
bably the whole within a fortnight of death. The presence of tbc 
metal in the stomach and intestines, as well as in the blood, was 
inconsistent with the view that this antimony could have been 
in the body of the deceased for months or years. The whole 
quantity found was estimated at half a grain. We had clearly 
ascertained that antimony had not been prescribed by miy medi¬ 
cal practitioner in attendance on the deceased. 

The following questions were put to me by Sergeant Shee in 
cross-examination at the trial of Palmer, in reference to the 
absorption and elimination of this metal : — 

The learned counsel having attributed to Orfila, experiments 
which Orfila had not performed, and results for which he was not 
responsible, attempted from these quotations to refute the conclu¬ 
sion which Dr. Kces and I had drawn in the case of Cook, 
namely, that some portion at least of the antimony had been 
administered to him recently before his death. It was suggested 
that MM. Millon and Laveran had found antimony in the 
bodies of animals between three and four months after the with¬ 
drawal of the antimonial compound (ante, p. 47, Ex. p. 4 and 5). 
Some antimony it was said had been found in the liver by these 
experimentalists, but the important facts that the antimony was 
chiefly accumulated in the bones and fat, and that there was 
none present in the stomach, intestines, and blood, were entirely 
suppressed from the knowledge of the Court by the learned 
counsel. In fact, with that boundless licence which is too fre¬ 
quently assumed with impunity, in the defence of criminals, the 
counsel quoted so much as might appear to conflict with our 
evidence, and carefully withheld those material points which 
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would have shown that the results of Millon and Laveran were 
wholly inapplicable to the case of Cook. 

On an analysis of these experiments (ante, p. 47) it will be 
perceived : 1. Tiiat a large quantity of tartarised antimony 
(forty-live grains) was given to dogs in divided doses over a 
period of eight or ten days. Allowing that the rate of elimina¬ 
tion is the same in a dog as in a human being, there was no evi¬ 
dence that the deceased (Cook) had received one tenth part of this 
([uantity of antimony, or that he had taketi it regularly in divided 
doses over a period of ten days. 2. Dr, Kecs and I had clearly 
detected antimony in the stomach and intestines, as well as in 
the blood. In the quoted experiments these parts contained no 
antimony. 3. Under this long-continued use of antimony in 
dogs, Millon and Ijaveran discovered that the liver underwent 

peculiar physical change, Avhich certainly did not exist in the 
case of Cook. 

No one who has perused the medical evidence given at this 
trial, can doubt that Cook was dosed with tartarised antimony 
before he was ])oisoncd by strychnia. There was not a single 
fact to prove or render it probable that the antimony found in 
his stomach, intestines, and blood, had been there for many weeks 
or months; on the contrary, its presence in these jiarts was 
adverse to this theory; and the symptoms of vomiting stated to 
have occurred during his last illness, and shortly before his death, 
could only be adequately explained by that view which Dr. Rees 
and I had already adopted from the results of our analysis. 
In short our opinion, formed six months before the trial, was 
confirmed by the general and medical evidence given at the 
trial. 

In allowing what a learned judge has designated “ a consider¬ 
able scope” to a defence, it is a serious question, whether under 
this head there should be included a s?/pprcs.sio veri and auggestio 
Jhlsi in the misstatement of the results of the experiments and 
in the misquotation of authorities. It seems reasonable, if a 
medical authority is allowed to be quoted at all on a question 
of science in order to support a certain view, that the whole of 
the results bearing upon the question at issue should be taken 
together. A medical witness under examination, may not be well 
acquainted with the work quoted, and by this dishonest mode of 
dealing with important scientific questions, his opinion, although 
well founded and in accordance with experience, may be easily 
• made to appear inaccurate. 
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CHAPTER 4. 

ABSORPTION, DEPOSITION, AND ELIMINATION OP OTHER METALS 
-SILVER, COPPER, LEAD, MERCURY — CADAVERIC IMBIBI¬ 
TION-DIFFUSION OF ARSENIC AND OTHER POISONS IN THE 

DEAD BODY-ERRONEOUS INFERENCES-ELIAITNATION OP 

ARSENIC AND ANTIMONY BY THE STOMACH AND INTESTINES 

-ELTMINAT^pN OF PHOSPHORIC ACID-ABSORPTION AND 

ELIMINATION OP PRUSSIC ACID-OP THE POISONOUS ALKA- 

I.OIDS, MORPHLV, HICOITNA AND STRYCHNIA-CONFLICTING 

RESULTS. 

Olher metals .—In reference to the absorption and elimination of 
oilier metallic poisons there arc but feiv lacts on record. M. Ij. 
Ortila ttave to animals salts of lead, mercury, silver, and copper 
in small doses for liftcen days or longer. The doses were so 
adjusted as not to produce very serious symjitoms or death. The 
animals were killed at various jieriods and tlie viscera chemically 
examined. In all cases of recent administration the metals were 
found more or less deposited in the organs, provided a sufficient 
quantity had been given. Small quantities, as in the case of 
antimony, a[)pcar to be rapidly eliminated, and it is only after 
repeated doses that deposition is observed. Silver was not found 
to be eliminated by the urine. It was discovered in the liver 
live months after the cessation of the administration. It was 
not found after seven months, and in some instances not found 
after six iveeks. The receptacle for the deposition of silver, after 
long periods of administration, is well known to be the skin, 
which is permanently discoloured. The sulphate of copper, 
given under similar circumstances, was found in the urine only 
for the throe first days after its administration had ceased, but 
copper was found in the liver, stomach (coats ?), and intestines, 
for the long period of eight months afterwards. The skin and 
fat contained none, but M. Chevallier extricated it from the hair 
of a man who worked in a copper factory. In this case it was 
probably deposited mechanically in the hair. In an instance in 
which eighteen grains of sulphate of copper had been given to 
a child in one day and death took place in about twelve days, 
not a trace of copper could be found on an analysis of the bowels. 
(Casper’s licichen Oeffnungen, 1853, p. 156.) MM. Hanger 
and Flandin state that the salts of copper, when taken as poisons, 
may be more readily detected in the bronchial secretion than in 
the urine. (Ann. d’Hygiene, 1843, p. 452.) The heart and kid¬ 
neys of animals poisoned by this metal contained no copper. Hr. 
Odling has informed me that he has found the liver to be a seat 
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of deposition for copper, and that irrespective of poisoning a few 
ounces of liver will generally yield minute traces of this metal. 

Xead was discovered in the urine for three days after the 
acetate had ceased to be taken, this substance having been given 
in small doses for a month. The liver, intestines, and brain 
yielded lead after eight months. The livers of two puppies 
suckled by a bitch gave traces of lead three or four days after 
the withdrawal of the acetate, and the liver as welbas the stomach 
of the mother was found to contain traces of lead ten days after¬ 
wards. (Ed. Monthly Journal, March 18.52, p. 27, also Galtier’s 
Toxicologie Generale, 1855, p. 18.) It is well Jinown that in 
chronic poisoning by lead, as well as by mercury, the deposition 
of the metal shows itself in the gums at the point where they 
join the teeth, forming a dark blue line n hich remains for a con¬ 
siderable period. Dr. Wilson considers, from his experiments, 
that in chronic poisoning by lead the metal is more largely 
deposited in the spleen than in the liver and other organs. A 
mare drank daily for about six weeks water impregnated with 
carbonate of lead derived from some lead-works. The animal 
suftcred from the usual effects of lead-poisoning, and died suddenly 
about a fortnight after her removal from the spot, and after she 
had ceased to take the poisoned water. Lead was found deposited 
in the largest proportion in the dilferent organs, according to the 
following order,—the spleen, liver, lungs, kidney, heart, and coats 
of the intestines. Hence in suspected lead-poisoning he recom¬ 
mends that the spleen should be selected for analysis. (Ed. 
Monthly Jour. Med. Sci. vol. xiv. p. 389.) 

It would appear that in chronic poisoning by lead the skin 
and nails arc also seats of deposit as well as the gums. In re¬ 
ference to some cases of lead-poisoning which occurred at 
Claremont, Dr. De Mussy states that, under the use of sulphur 
baths, the nails of the feet and hands of the persons affected were 
blackened, and similar spots came out on different parts of the 
skin. One of the patients came out from the second bath with 
the abdomen entirely black. (Dublin Quarterly Journal, May 
1849, p, 415.) It is probable that the urine and milk arc 
channels of cliraination for lead-poison. The metal has been 
frequently found in the urine of persons who were taking salts 
of lead medicinally ; and in one instance I found it in milk 
drawn from a cow, while labouring under the effects of poison 
from licking lead-paint. (On the Absorption of Metallic Poi¬ 
sons, Guy’s Hosp. Reports, 1841, No. xii.) In some remarkable 
cases of poisoning by lead among cows and sheep, which Mr. 
Brande; and I were required to examine in Somersetshire, in 
1855, the calves and lambs tvere extensively affected with the 
usual symptoms of lead-poisoning, probably imparted by the 
milk of the animals. There is great reason to believe that lead 
is a metal which, when once deposited, is only very slowly 
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eliminated from the system. In a case of lead-poisoning which 
occurred at Guy’s Hospital in April, 1846, the metal was found 
in the liver. The Woman died sevon days after her admission. 
Jt was not improbable from the symptoms that the poison had 
been taken at least ten* weeks previously. (Guy’s Hospital 
lleports, 1846, vol. iv. p. 471.) In the year 1850 MM. Chatin 
and Bouvicr examined the liver and brain of a roan who had 
been a worker in white lead, and who, owing to an attack of 
saturnine disease, had quitted the establishment t^^ days pre¬ 
viously. By the examination of the organs they procured clear 
evidence of the presence of the metal in larger proportion in the 
liver than in the brain. MM. Las.saignc and Chevallier made 
an examination in a similar case of the liver of the deceased 
weigliing four and a half pounds,— of tlic brain weighing three 
pounds, and of the spinal marrow weighing al>out an ounce and 
a half. Traces oi’ lead .and copper were found in each of these 
organs, the copper being in larger projxtrtion than the lead in 
the liver and brains, while the lead was in greater proportion in 
the spinal marrow. *(J(mrnal de Chiniic Medicale, 1851, pp. 
67, 134.) It is probable that the deposits of these metals in 
the tissues take i)lace more readily where the salts have been 
taken in small doses. 

Mercury has been rei)catcdly found deposited in the liver and 
other organs. In several eases I have detected it in the liver, in 
which it has been deposited as the result of small doses of calomel 
or blue pill taken shortly before death. In chronic poisoning it 
has been known to produce a blue line on the gums like lead, 
and it is probably retained by the tissues for a variable period. 
M. Orfila, in giving small doses of corrosive sublimate to animals, 
found mercury in the urine five or six days after its ingestion 
into the stomach ; and in the saliva, when there was salivation, 
but not after the lii'th day from the suspension of the poison. 
He obtained mercury from the liver, intestines, and kidneys ; he 
did not find any in the fat, lungs, or bones, when the above- 
mentioned organs contained it. lie considers that mercury is 
entirely eliminated in a month, and chiefly by the kidneys. This 
metal has been found to be eliminated by the milk. (Galticr, 
op. cit. p. 18.) In other experiments he found that mercury 
disappeared from the organs in about eight or ten days : in one 
instance it was found on the eighteenth day after the suspension 
of the mineral. In an experiment performed by Dr. Glover, 
half an ounce of corrosive sublimate was given to a dog, and its 
oesophagus tied. The animal died in an hour. Dr. Glover ex¬ 
amined the heart and eight ounces of blood, and found mercury 
therein. (Ed. Med. and Surg. Journal, Oct. 1842.) M. de 
Kramer states that he detected mercury in the blood of a person 
who had taken the sulphuret medicinally, but the particulars 
are not given. (Ann. d’Hygiene, April 1843, p. 428.) Accord- 
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ing to Sobernheim, in cases in which mercurial preparations had 
been taken a long time medicinally for producing salivation, 
mercury was found in the blood, urine, and saliva, (Prakt* 
Toxikol., p. 243.) In a case of poisoning by arsenic, which 
occunx-d in March 1858, I ascertaine'd that the deceased had 
taken five grains of calomel in pills, twelve hours before deatli, 
and two grains of calomel in pills four hours before death, lie 
died in twenty-six hours after he had taken the arsenic. Mer¬ 
cury was found abundantly in the contents of the stomach, the 
coats of the stomach, the contents and coats of the duodenum, in 
the bile and in the substance of the spleen. Arsenic was found 
in small quantity associated with the mercury in the i)arts ex¬ 
amined, excepting in the duodenum and the spleen. This last- 
mentioned fact is of importance, since some professed experts, who 
reason from ideas to facts, have gone so far as to assert that when 
two metals are in the body, if both arc found in one organ, both 
must be found in all! In a case of poisoning from corrosive 
sublimate which occurred at Guy’s Ilosintal in February 1843, 
the ])atient Avas actively treated, but deafb took place on the 
fourth day. I examined the stomach and contents, five ounces 
of blood, the sj)letn, the serous liquids of the ))ericardium and 
the peritoneum, but there was no trace of mercury, (Guy's 
IIos))ital Reports, 1844, vol. ii. ]>. 25.) There appears to be 
therefore considerable uncertainty respecting the deposition and 
period of climimition of this metal. The time at which mercury, 
when once deposited in the soft organs, is entirely eliminated 
from the human body, has not been determined. According to 
an observation made by Dr. Gorup lie.sancz, it may remain in 
the liver for a year after the cause producing the deposition Inis 
been withdrawn. A woman who had worked for sixteen years 
in a mirror manufactory, was attacked with hydrargyrosis (mer¬ 
curial disease), of which she died in a j'ear. Altliough during 
this jicriod she was entirely removed from the mercurial in¬ 
fluence, the presence of mercury in the liver was nevertheless 
demonstrated with certainty after death. Mr. Burton, Avho quotes 
the case, rcpoi-ts another which was made the subject of analysis 
by himself. ("Med. Times and Gazette, July 11, 1857, p. 34.) 
In this, the deceased woman had worked in a mirror-factory 
until within a few weeks of her death. The whole of the liver 
was examined and mercury found in it. 

These instances may be regarded as of an exceptional kind. 
The condition of body of jicrsons who have bi'cathcd mercurial 
vapours for many years, can hardly be regarded as analogous to 
that of persons who have taken one or 'more doses of mercury as 
a poison or medicine. As there is no medicine so commonly 
taken as calomel or blue pill, it would be proper when mercury 
is found in l^e tissues, and before drawing an inference from its 
presence, tQ inquire whether any mercurial me(jicine had been 
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taken shortly before death. We might otherwise be led into a 
grave error respecting the period during vvhich this metal may 
remain in the system. <' . •” 

Dijfusion of poisons in the dead body. Cadaveric Imbibition .— 
This subject lias not hitheiuo received much attention from medi¬ 
cal j\irists ; it is, nevertheless, one which may deservedly claim 
consideration when wc are disposed place reli.ancc upon the 
])rescnce of traces of jioison in organs contiguous to the stomach. 
The ctfects of cadaveric imbibition have been greatly exagge¬ 
rated. Observation shows that it is too limited in extent to affect 
materially.the conclusions usu.ally drawn from the detection of 
poisons in the tissues. When a dead body is examined for a 
mineral poison (such as ar.senic or antimony) shortly after death, 
and it is found in the liver or other soft organs, it is a fair in¬ 
ference that it was deposited in them during life. When, how¬ 
ever, the mineral is found in the viscera of a body long after 
death, as in a case of exhumation, then it may be objected that 
the poison has been imbibed by the tissues, and thus ditl’used 
through the body. This cxplanatioh of course presupposes that 
at tlic time of death the poison is somewher * in tin; body in a 
free state. It may be in the stomach and bowels, and from these 
])arts it is supposed to spread as from a centre, by solution in the 
liquid portions of the tissues. 

Orfila gives the following as the results of some experiments on 
this subject. On various occasions he introduced into the stomach 
or rectum cither of dogs or of human beings after death, when 
the body was cold, from thirty to forty-five grains of sirsenic 
dissolved in a pint of water. Cadaveric imbibition uniformly took 
place. The portions of liver, or other organs which touched the 
alimentary canal furnished arsenic, but those parts which were 
not in contact did not contain any poison. When the arsenic 
was thrown into the stomach and the ]^)dy placed on its back, the 
poison was detected in the left half of the diaphragm, and in the 
lower lobe of the left lung, while none was procured from other 
portions of the diajihragm or right lung. (Toxicologic, i. 384, 
18.52.) Imbibition was here undoubtedly favoured by tlie arsenic 
being dissolved in a large quantity of water. These facts are of 
importance, as showing that viscera suspected to cbntain poison, 
should not be placed together in a jar. The heart placed in 
contact with a stomach containing arsenic or antimony, may 
yield traces of this metal on analysis, although none were present 
when it was removed from the body. It is evident that this 
might lead to an erroneous opinion regarding the presence of 
the poisonous metal, ns a result of absorption and deposition 
during life. 

It has been suggested that arsenic might be introduced into 
the .stomach of a person after death, that it might thence be 
spread to all parts of the body by imbibition or endosmosis, and 
in time equally impregnate all the tissues. Dr. Kidd has 
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published some observations on this subject, which although 
they can rarely have a practical bearing in well-observed 
medico-legal cases, are of some interest in medical juris¬ 
prudence. (Sec Observations on Imputed Poisoning, Dublin 
Quarterly Journal, 1850, vol. x. j>. 7.3.) On introducing 
four and eight ounces of a solution of arsenic (ten grains to 
the ounce) into the dead bodies of a cat and rabbit resi)ectively, 
he found in about a month that the poison had so diffused itself 
as to have impregnated adjacent organs- In the rabbit, the heart 
was thus impregnated with arsenic, the body of the animal having 
been suspended with its head down%vards. 

There can be no doubt that a solution of arsenic obeys the laws 
of endosmose and exosmose, observed in other liquids, and that 
it will permeate animal membranes, and affect liquids or adjacent 
solids containing liquids. If the mouth of a tube half filled with 
a solution of arsenic be covered tightly with a layer of animal 
membrane (bladder), and inverted in ajar of distilled water, so 
that the levels inside and outside are equal j it will be found 
that b^ endosmosc there is a rapid intermixture of the two liquids. 
I have thus found the distilled water on the outside, impreg¬ 
nated with arsenic in an hour, not from any mechanical escape 
of the solution, but from actual passage through the membrane. 
In fact the level of the liquid inside the tube sometimes becomes 
higher, showing that water is actually added to its contents, and 
that there can have been no leakage. I have observed the same 
phenomena with solutions ofchlorideof zinc andsulphatcof copper. 

While the fact of transudation is undeniable, experiments of 
the nature of those performed by Dr. Kidd arc so unlike any¬ 
thing that occurs in practiqp, that it is difficult to make a useful 
application of the results. In Dr. Kidd’s experiments eighty 
grains of arsenic, dissolved in eight ounces of liquid, were placed in 
the stomach of an animal after death! In a human being at the 
time of death, there may not be one-tenth part of this quantity 
remaining in the stomach, and the arsenic in a pulverulent, not 
in a dissolved form. After various periods of interment, up to 
two years, I have seen the arsenic in yellow masses fixed in the 
coats of the stomach and bowels, dyeing them of a deep yellow 
colour. There is every obstacle to diffusion in these cases by 
rapid conversion to sulphnret, and the fixation of the arsenic in 
an insoluble form. Again, the distribution of the arsenic is com¬ 
monly wholly unlike that which would follow from the mechanical 
causes here supposed. More may be found in the rectum than 
in the intermediate tract of intestines ; none will be found in 
the spleen, while there may be a larger quantity in the heart, and 
none may exist in the diaphragm, although the body may have 
been placed in a horizontal position in the grave. As to the liver, 
the inside will contain as much as the outside, and the right side as 
mdeh or more than the left side, which is adjacent to the stomach. 
I have found much arsenic in the bile and scarcely a trace in the 
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coats of the gall-bladder, and at the same time none in the 
stomach. In a recent case, where the body had been buried two 
years, arsenic was found in tlic intestines, but the mesentery on 
which they were lying did not contain a trace. The theory of 
this source of the arsenic in the tissues assumes that there arc no 
symptoms in the living, or appearances in the dead body, to aid 
the judgment,—that the person dies from natural causes, and that 
soon aitcr death some person injects into the stomach, for some 
purpose, a large dose of arsenic in solution, and contrives to sup¬ 
press all evidence regarding the exercise of this malicious inge¬ 
nuity. Such a condition of things is, I believe, impossible, without 
certain detection in the majority of cases calling for medico-legal 
examination: and a proper attention to the symptoms, appear¬ 
ances, extent of diffusion, and proportionate distribution of the 
arsenic, in any one instance, would enable an experienced witness 
to detenniuc whether there had been administration as well as 
absorption during life, or injection and imbibition after death. 
I have hud occasion frequently to consider this question in cases 
that have come before me, and I may observe, that in every 
instance, the facts have been wholly opposed to, and inconsis¬ 
tent with such a theory. The same observation applies to the 
diffusion of antimony and other poisons. (See for some remarks 
on this subject, a paper by Dr. Geoghegan on Arsenical Poison¬ 
ing in Dublin Quarterly Journal.) Orfila has satisfactorily 
proved that the su])posed difficulty arising from the imbibition 
and diffusion of poisonous substances, placed in the body after 
death, is rather of a theoretical than of a practical kind. (Toxi¬ 
cologic, Ed. 5bmc, i. .55.) 

Arsenic and antimony, when absorbed and deposited in the 
organs during life, are so deposited as to be in part at least 
soluble ill water. In two instances in the human subject I have 
thus separated arsenic from the liver by boiling a portion of it 
in water and testing the filtered liquid. The liver of an animal 
poisoned by arsenic and recently killed, also yielded this poison 
to water. Absorbed antimony appears to be more readily sepa¬ 
rable from the tissues (liver, spleen, and kidneys) by boiling water, 
than arsenic. This I have verified on the dead body of a person 
poisoned by antimony. The fact that some portion of the 
metallic poison was deposited in a soluble form was noticed by 
Orfila (Toxicologic). It affords no support to the hypothesis of 
diffusion after death, as it occurs in recent cases of poisoning 
in which there has been no time for diffusion. 

The presence of poison (such as arsenic or antimony) in the 
stomach or bowels has generally been taken to indicate a repent 
administration by the mouth or rectum. If the poison be in 
some quantity, and in a solid or liquid form in the contents, this 
inference is justifiable, but if only in traces in the coats or in the 
mucus of the stomach, it may be the residue of a quantity 
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taken by the mouth some days previouslj\ It lias been said 
that the mucous membrane of the stomach is itself an elimina¬ 
ting surface. Experiments on animals aiipcar to show that some 
poisons introduced by wounds or into the blood may be found 
in the coats and mucous fluids of the stomach. I have else¬ 
where referred to experiments of this kind (ante, p. 49). It 
must not be supposed, however, that this mode of climinatiou 
by the stomach or bowels, assuming that it takes place in the 
human body, is such that it will account for or explain the 
presence of a large quantity of poison in the contents of these 
viscera,, or in any case for the presence of arsenic, antimony, or 
other poisons, in a solid or tangible form, or for the presence of a 
larger quantity of a soluble poison in these parts tlian is found in 
all the other viscera taken together. Any of these conditions 
would indicate a recent introduction of the jioison by the mouth 
or by the rectum. If the poison be contained in the stomach and 
intestines and not in the other viscera, and at the same time there 
lias been no ajiplication to a wound or ulcer, it is reasonable to 
presume that its presence is the result of ingestion into these jiarts, 
and not of elimination from the mucous surface. The remarks 
elsewhere made with respect to antimony (p. 50) apply to 
arsenic and other poisons. 

But littke is known concerning the elimination of the mctalloidal 
poisons and their salts. Some remarks have been elsewhere 
made on the absorption and elimination of iodide of potassium. 
Dr. Bbckcr found that phosphoric acid was rapidly eliminated 
from the stomach without passing into the intestines. He gave 
to a dog fifty-four drops of phosphoric acid (containing eight 
grains of anhydrous acid), diluted with three parts of water. In 
half an hour afterwards, barely a trace could be found in the 
stomach, and there was none in the intestines. lie considers 
that in a diluted state phosphoric acid rapidly enters the blood, 
and in combination with alkalies, it is speedily eliminated in the 
urine. From experiments on himself, he concludes that in a 
healthy state of body, as much as one hundred drops, or fifteen 
grains of anhydrous phosphoric acid arc entirely eliminated, or 
removed in the urine, in from twenty-four to forty-eight hours 
after the acid has been swallowed, (lleil’s Journ. fiir Toxi- 
kologic, 1856, H. i. p. 87.) This may account for the occasional 
absence of any trace of phosphorus in the bodies of persons 
poisoned by that substance. 

Prussic Acid. — Poisons which are of a liquid and volatile 
nature enter the blood, are diffused through the body, and 
eliminated with great rapidity. Prussic acid and alcohol furnish 
instances of this rapid eliminatl&n. Muller states that a liquid 
poison blought into contact with a wounded surface, may be 
distribaii^ through the system by absorption in from half a 
minute' lb two minutes; but Mr. Blake has inferred from his 
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experiments that a i)oison may be diffused through the body in 
so short a period of time as nine seconds ,* and he states that au 
interval of always more than nine seconds elapsed between the 
introduction of a poison into the capillaries or veins, and the 
appearance of its first eflecls. 

Kramer discovered prussic acid in the blood of an animal 
which died in thirty-six seconds after its administration in the 
ordinary way. Mr. Waterworth, formerly a pupil at Guy’s 
Hospital, gave to an animal a fatal dose of prussic acid, and in 
less than a vnnute afterwards, when all signs of life had ceased, 
ho made an opening into the chest, and tested the ivarm va¬ 
pour which escaped. In this vapour he clearly detected prussic 
acid. This appears to establish the correctness of M tiller’s view 
in respect to tin; very rapid diffusion of this poison. These 
volatile poisons, like the soluble gases, appear to be chiefly eli¬ 
minated by the lungs. §o long as life remains, the peculiar 
-odour of the poison is plainly perceptible in the breath. That 
IJortion of the poisonous compound which undergoes no change 
in the blood, is rapidly carried off Dr. Lonsdale found in his 
experiments on animals, that when life was i)rolonged beyond 
fifteen minutes the odour of prussic acid could not be perceived 
cither in the blood or in the cavities ; but if the death of the 
animal took place within a few minutes after the administration 
of the poison, then the odour might be detected in the cavities 
of the body for eight or nine days afterwards. (Ed. Med. and 
Surg. Jour. vol. 51, page 52.) The power of detecting this 
volatile ])oison by its odour or vapour in a dead body, depends, 
therefore, on the length of time a person survives the effects. 
If the dose is small and death is a slow consequence, then the 
greater part, if not the whole, may be eliminated. In general, 
however, the dose is large, and death takes place speedily ; hence 
the poison may be found, unless owing to its great volatility it 
has entirely passed away before the inspection is made. 

After death, if the body be examined recently and it has not 
been too long exposed, prussic acid in the absorbed state may 
be readily detected. I have thus found it in the blood, coats of 
the stomach, liver, and other parts. Dr. Lonsdale relied on the 
odour for determining its presence or absence, but this is subject 
to many fallacies; — a method of fixing the acid by'chemical 
reagents is now exclusively resorted to. This poison, unlike 
arsenic and antimony, itiipregnates all parts of the body at once, 
and being volatile, it does not remain fixed in the organs like 
these metallic substances. I^ound long after death, the dis¬ 
covery of it must depend on quantity remaining in the 

body at the time of death. .^Ro the loss of this poison, I may 
remark that I have found it to escape when covered with a 
stratum of oil and the vessel wm tightly closed with bladder.- 

v 
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Hence, in preserving viscera for analysis, a sheet of tin-foil should 
be used as a covering to the bladder. 

The Alkaloids .— There can be no doubt that these powerful 
agents, of which morphia and strychnia may be taken as types, 
are absorbed into the blood, and diffused through the system 
like other poisons. The statements regarding their deposition 
in tile viscera, and their elimination, arc, however, of a conflicting 
kind. In a remarkable case of poisoning by nicotina in 1847, 
M. Stas had announced the discovery of this alkaloid in the 
tissiKis ; but it is questionable whether this was not some portion 
of the nicotina which had been imbibed by the organs, rather 
than that which had been absorbed and deposited in them. 
“ On three occasions,” M. Stas observes, “ during a period of six 
years, I have discovered the alkaloids in cases of poisoning : in 
1845, at Bruges, morphia was detected in the viscera of a body 
after an interment of thirteen months ; in 1847, morphia was also 
<letcctcd in the viscera of another body'; and about this period, I 
detected aconitina in a suspected, liquid which had become con¬ 
siderably changed (profondement altere).” The quantity of 
morphia taken by the deceased persons, the period which they 
survived, the quantity found in the bodies, the viscera in which 
it WHS detected, and the tests upon which M. Stas relied to swear 
positively to the presence of moridiia and aconitina, arc not 
mentioned. Although no cases are given, or facts stated, 
M. Stas sums up his memoir by the general remark —“I have 
ap])lied the principles just laid down (by his method of re¬ 
search) to morphia, codeia, strychnia, brucia, veratria, emetina, 
colchicina, aconitina, atropia, and hyoscyamia ; and I have been 
able, without the Slightest difficulty, to separate these different 
alkaloids when previously mixed with foreign matters.” These 
results, however, cannot be taken as referring to the separation 
of the poisons above mentioned (deposited as a result of absorp¬ 
tion) from the viscera of human beings or animals which had 
taken them during life ; for on this subject there is no account 
of a single experiment. The analysis refers'to the separation 
“ of strychnia and brucia from nux vomica, veratria from the 
extract of venatruih, emetina from the extract of' ipecacuanha, 
colchicura from the wine of colchicum, aconitina from an aqueous 
extract of monkshood, hyoscyamia from a very old extract of 
henbane, and finally atropia from an old tincture of belladonna.” 
(Flandin, Traite des Poisons, iii. pp. 144 and 255, 1853.) Facts 
of this description have a pharmaceutical interest, but until the 
results have been verified by repeated trials in the dead body, 
they are of very little value to |Knedical jurist. Some of the 
poisons which arc here mentionetPvill destroy life in a minute 
fractional proportion of a grain: and no process, however delicate, 
can make up for a small quantity of poison distributed by the 
circulation thrpugh ah enormods mass of animal matter. For 
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example, Mr. Morson informs me that the one-hundredth part of 
a grain of aconitina prepared by him, is a full medicinal dose, 
and that the fiftieth part of a grain might prove fatal to a human 
being. When*diffused through twenty-eight pounds of blood 
and spread through the whole of the tissues of the body, it would 
be about as easy to obtain aconitina in a dry and tangible form 
from the liver, as to procure from this organ in a fatal case of 
hydrophobia or of serpent-bite, a visible quantity of the poison 
of rabies, or of the ophidian poison—cchidnine. 

Morphia .— Among the numerous fatal cases of poisoning by 
opium in this country, no chemist of repute, so far as I can ascertain, 
has announced the detection and geparation of absorbed morphia 
from the tissues. M. Bouchardat states, that he has found morphia 
as Avell as atropia and daturia to be speedily eliminated in the 
urine when these alkaloids have been prescribed in medicinal 
doses. He employed for this purpose h peculiar test composed 
by weights of one part of iodine, two parts of iodide of potassium, 
and fifty parts of water. It gives a precipitate in the urine when 
an alkaloid is present, but it does not serve to distinguish one 
alkaloid from another. The urine of rabbits fed on the leaves 
of belladonna, gave a precipitate of atropia on the addition of 
the test. The urine of opium-eaters gave with the test a precipitate 
of hydriodate of morphia ; but in this case, unless a lai’ge excess 
of the test was used, the precipitate at first formed was redis¬ 
solved. In a case of poisoning by opium w'hich was rendered 
doubtful by the symptoms, the use of the test revealed the pre¬ 
sence of morphia in the act of elimination by the urine. Tliis 
reagent indiesAtes that in poisoning by opium, morphia is veiy 
rapidly eliminated. A woman attempted to poison herself wiUi 
two drachms and a half of laudanum. In three hours after 
she had taken the poison, the urine gave with the above reagent 
sin abundant precipitate of morphia. To test the rapidity of 
elimin.ation, one grain and a half of crude Smyrna opium, mixed 
with food, were given to a.dog. In three hours there was a slight 
precipitate of morphia on adding the test; in five hours there 
was a well-marked precipitate ; in seven hours it was still per¬ 
ceptible, but in eight hours and a half from the time at which 
the dose was given there was not a trace. A repetition of the 
experiment on the same dog produced like results. When an 
interval of twenty-four hours was allowed to elapse, there was 
no precipitate. Hence the alkaloid may not be found unless 
sought for within from seven to ten hours after the poison has 
been taken. To insure precipitation, the supernatant urine should 
bo poured oflF and a fresh portiem of the test added. The urine 
of a patient taking three quarters of a grain of opium in two 
doses daily, yielded faint traces of morphia; but it was only 
clearly precipitated when the test was added in great excess to 
the urine recently voided. When carbonate of ammonia had 
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becfa produced in the ujfine as a result* of decomposition, the test 
ii^ed to act. A female took one graih,| and a half of crude' 
opRm at night. A small quantity of urine VajdejJ at night gave 
a slight precipitate of morphia, hut that whic&Vsj;^ passed at 
noon on tlie following dny,,gave no precipitate. (Strpplcment..,a 
I’AnnuairedeTherapcutique,l8.56;p. -223.) These results confirm 
the observations of Bernard, namc'ly^hlat the poisonous alkaloids 
are rapidly carried out of the body. In- about twelve hours after 
a small medicinal dose has been taken", none may be found, 

M. Bussy found in giving to a dog an aqueous solution of 
extract of belladonna, that in fifteen minutes there Vas a per¬ 
ceptible dilatation of the pupil# of the eyes, a clear prf)of that 
atropia had been absorbed and had so far saturated the blood 
as to paralyse the ciliary nerves. (Ann. d’Hygienc, 1847, ii. p. 
418.) 

Strychnia. — The same remark applies to nux vomica as to 
opinm. Notwithstanding the large number of fatal cases of 
poisoning by this siibstance, which have occurred iu England, 
and the fact that death is uniformly caused by the strychnia 
which is contained in it, no chemist has yet succeeded in separat¬ 
ing the alkaloid strychnia in an absorbed state from the blood, 
tissues, or soft organs of the body. How is this to be explained ? 
Men who have shamelessly stated on oath that there is no poison 
so easy to detect, have, when cases have actually occurred to 
them, shrunk from the responsibility of testing their theories 
by facts, and have declined to place in jeopardy their reput ations 
for accuracy by endeavouring to extract the alkaloid from the 
liver of a human being poisoned by nux vomica, knowing well 
that an animal that dies from nux vdRiica dies from absorbed 
strychnia, they have eontented themselves with seeking for nux- 
vomica powder and extracting strychnia from it. Even with 
regard to the alkaloid, strychnia, itself, among fourteen fatal cases 
which had occurred up to the time of the trial of William 
Palmer in May, 1856, chemical science was a blank. In no one 
instance had strychnia been obtained from the tissues of a per¬ 
son poisoned by it, and in the greater number of instances it had 
not even been found in the stomach in an unabsorbed state, t. e. 
as the residue or surplus of the poisonous dose, which had 
caused death. 

In the year 1827, Vemi&re showed by an ingenious physio¬ 
logical experiment that the poison of nux vomica (strychnia) 
entered the venous blood by absorption, and that the blood thus 
impregnated, when transfused into another animal, produced the 
usual symptoms of poisoning. It is probable that if a very large 
dose of nux vora*^a could be given to one animal,and, while labour¬ 
ing under its effects, a sufficient quantity of blood could be taken 
from it and transfused into the body of another, it might be found 
that this liquid would act as a poison and cause death. There are, 
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however, insuperable obstacles to the performance of such an ex¬ 
periment; because if n large dose of poison be given, to the first 
animal, it may die before a sufficient quantity of blood be trans¬ 
fused from it. If a small quantity of poison be given, or a small 
quantity of blood be transfused, no fair inference could be drawn 
from the results; if a large quantity of blood be transfused, this 
might cause the death of the animal uHiich lost the blood, and yet 
not be sufficient to produce fatal effects in the other. 

The rapidity with which strychnia is absorbed and diflPused 
through the body, varies probably according to many circum¬ 
stances. On the fact of its diffusion, there is one set of experi¬ 
ments by Mr. Blake: he found, on introducing the nitrate of 
strychnia into a vein, that the action of the poison on the spinal 
cord was manifested by tetanic convulsions in sixteen seconds in 
the horse, in twelve seconds in the dog, in six and a half seconds 
in the fowl, and in four and a half seconds in the rabbit. Severe 
symptoms cannot be produced until the poison is diffused through 
the circulation ; and the more rapidly it enters the blood, the 
more speedily do the effects appear. This shows how largely 
ab.'jorption must be concerned, in the operation of the poison. 
Ilr. Christison killed a dog in two minutes, with the sixth part of. 
a grain dissolved in alcohol, injected into the chest; and a wild 
boar was killed in ten tninutes with one-third of a grain. An 
instance has been privately communicated to me, in which a man 
died in ten minutes from a dose of ten grains! This is the most 
rapid case of death yet known ; and there must have been here 
very speedy absorption and diffusion. JJ)r. Harley injected one- 
twelfth of a grain of acetate of strychnia in solution, into the 
jugular vein of a full-^'own dog f in Jour seconds the animal 
became tetanic, and in twenty-eigfit minutes it died. 

In these cases the absorption of the poison is inferred from the 
physiological effects producedj and not from the chemical demon¬ 
stration of its presence in the blood and tissues. 

W ith respect to the detection and separation of the poison from 
the blood and tissues, the results are not satisfactory. We look 
in vain in the treatises of Orfila, Christison, and the more recent 
■works of Galtier ajid Fiandin, Casper, Otto, and Bockcr, for any 
instance in which uAsorierf strychnia has been detected either in 
the human being or in animals ; and this remark may be ex¬ 
tended to the other alkaloids generally. Since recent events 
have directed particular attention to this subject, it has been 
announced that in numerous experiments strychnia has been de¬ 
tected in the blood and tissues. 

Dr Ogston states, that, in a case of poisoning by strychnia, 
ho found traces of the poison in four ounces of bloo«i. Dr. 
M‘Adam states that ho detected strychnia in the tissues of a cat 
which died in fifty-six minutes after a quarter of a grain had 
been given. This gentleman also states that he found it in the 
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urine voided by a dog, only nine minutes after half a gfain had 
lieen given to the animal. I'he dog was not at the time suffering 
from symptoms of strychnia-poisoning ! This result shows that 
the urine is one medium of elimination, and that the removal of 
the poison from the system by this channel may, in some instances, 
go on with extraordinary rapidity (Guy’s llosp. Reports, Oct. 
1856> p. 393). In a hc®5e killed in two hours by thirty-two 
grains given in divided doses. Dr. M'Adam found strychnia in 
the muscles, blood, and urine contained in the bladder. He did 
not detect it in the liver, lungs, spleen, kidneys, or heart. (Phar¬ 
maceutical Journal, August, 1856, p. 126.) Dr. Cowan, of 
Glasgow, poisoned three dogs, by giving to each of them one 
quarter of a grain of strychnia. Dr. Anderson found traces of 
the poison in the liver of one dog, and Dr. Easton found it in the 
urine of another. In the Guy’s Hospital Reports for October, 
1856, (p. 270,) I have fully detailed the experiments on this 
subject which formed the basis of the evidence for the prosecution 
and defence in the case of Reg. v. Palmer (Central Criminal 
Court, May, 1856). One of the witnesses retained for the de¬ 
fence on that occasion, professes to have since found strychnia 
deposited in the hones of animals as a result of absorption. (See 
Pharmaceutical Journal, April, .1857, p. 497.) 

On the other hand. Dr, Harley, of University College, examined 
the blood taken from the heart and large vessels of a dog killed 
by the twelfth part of a grain of acetate of stiychnia injected into 
the jugular vein. The animal was tetanic in four seconds, and 
died in twenty-eight minutes. The blood, on chemical analysis, 
yielded no strychnia. Mr, Horsley, of (^cltenham, examined the 
blood and tissues of the dog which h* poisoned (ante, p. 30), 
but no strychnia could be detected. He sent me a portion of the 
blood of the dog, equivalent to about two ounces, and, on analysis, 
I did not lind in it the slightest indication of the presence of 
strychnia. Dr. De Vry, of Rotterdam, poisoned a dog with a 
solution of nitrate of strychnia introduced into a wound, and 
immediately after death he examined four ounces of the blood 
of the animal, but not the least trace of strychnia could be found 
in it. In another experiment in which a dog was poisoned in 
four days by half a grain of strychnia, in divided doses, the 
chemical analysis led to a perfectly negative conclusion, not only 
in the blood and tissues but in all parts of the* body. (Pharma¬ 
ceutical Journal, March, 1857, p. 450.) Dr. Crawcoui’, of New 
Orleans, gave half a grain of strychnia to a rabbit; the animal 
died in half an hour. No trace of strychnia could be found in 
any part of the body. (New Orleans Med. Gazette, Sept. 1856, 
p. 387 j^ Dr. Penny, of Glasgow, examined the brain and spinal 
marrow of a dog, poisoned by strychnia, without detecting a trace 
of J^e poison. It has been asserted that strychnia is eliminated 
by^e urine; and experiments on animals, in reference to this 
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point, have been cited. In a case of poisoning by strychnia, 
which occurred to Dr. Gcoghegan, of Dublin, in 1856, thirty 
ounces of urine passed by the patient from the fifth to the thirty- 
first hour- after symptoms had commenced, when carefuriy 
analysed, did not yield any trace of strychnia. Dr. De Vry 
examined the urine passed in twenty-four hours by a patient 
taking half a grain of nitrate of strydinia daily, medicinally, but 
he did not find in it the least trace of the alkaloid. (Pharm. 
Jonr., March, 1857, p. 450.) Observations made on the human 
subject do not support the view that absorbed strychnia is either 
constantly eliminated by the urine or always deposited in tlie 
tissues so as to admit of separation by chemical processes after 
death. A case of some interest occurred to Mr. Wilkins, of 
Newport, in the Isle of Wight, in February, 1857. A gentleman 
died, under the usual symptoms, in about six hours after taking 
three grains of strychnia for the purpose of self-destruction.. 
The long period which he survived was most favourable for the 
diffusion and deposition off the poison. The blood and the heart 
were examined by the late Mr. Scanlanand myself; portions of 
the liver and lungs were examined by Dr. Christison and Dr. 
Douglas Maclagan, of Edinburgh; and one kidney was examined 
by Dr. Googhegan, of Dublin. The result was, no trace of 
absorbed strychnia was detected in any one part. 

It is quite clear, therefore, from these negative results obtained 
by gentlemen many of whom could have had no intention to uphold 
a foregone conclusion, that strychnia is one of the alkaloids which 
in some cases is either speedily eliminated, or, if deposited in the 
tissues so altered in its nature, or diffused in so small a quantity, 
that the most refined fhemical processes at present known can¬ 
not separate it. To assert that the minutest quantity of this poison 
can always and under all circumstances, be detected in the hu¬ 
man body, because an almost infinitesimal quantity can be detected 
out of it, is not merely a simple absurdity but an untruthful 
statement, calculated to mislead a jury and to deceive the public. 
Certain analysts may never fail to detect absorbed strychnia in 
cases in which they knmo it has been administered : — their 
sagacity is of the ex-posUfacto kind ; but looking to what has been 
discovered respecting the absorption, deposition, and elimination 
of such poisons as arsenie.aiid antimony (so easy of detection) it 
is only reasonable to suppose i&at stiychnia is not an exception to 
the variations to which they are known to be subject,— namely, 
that it may bo found in one organ and not in another, and that 
at one time the body may yield evidence of its presence while 
at another time therestmay be no such evidence forthcoming. 
One of the most recent experimentalists on this subjipct, states 
that tite alkaloids, strychnia, nicotina, morphia, and prussic 
acid, are .rapidly eliminated. (Lemons sur les Effets des Sub¬ 
stances Toxiques, par M*. Bernard, 1857, p. 100.) According to 
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liis A'iew', these alkaloids are either not deposited in the organs, 
or are speedily removed from them,—a conclusion which is sup¬ 
ported by the negative results of the analysis made by iJr. 
' Christison, Dr. Geoghegan and myself, in the case referred to 
me by Mr. W ilkins, as well as by the experiments of Di*. De Vry, 
Mr. Horsley, and others. 

Before the year 1839, arsenic and antimony had not been, 
found in the blood and tissues of persons who had been poisoned 
by these sub’stanccs, and it is not improbable that improvements 
in chemical research may enable a chemist hereafter to separate 
strychnia and other alkaloids from the blood, w ith the same 
facility as arsenic or antimony, provided these organic alkaloids 
are retained in the system and arc as little liable to change 
as the two metals above mentioned. (Sec post. Causes of Noyi- 
detection of Poisons.) 

In reference to the detection of the other alkaloids in an absorbed 
’ state, there is an absence of facts. That they enter the blood by 
absorption is placed beyond doubt, biit.whcthcr, when there, they 
are p.artially changed, or deposited nncluinged in the organs, has 
not yet been satisfimtorily established hy ex))enmerit. 1 have else- 
w'here published some observations on this subject (Guy’s Hospital 
Eeports, Oct. IS.'ie), and the researches of Dr. De Vry, of Rotte'r- 
dam, have more recently led him to the conclusion that that 
part of the alkaloid strychnia which acts mortally, is de,compo‘;ed 
in the living body. (Pharm. Journal. March, 1857,451.) The 
examinntior) of a large number of cases in the human subject 
can alone lead to a satisfactory settlement of this important 
question. A Court of law has to deal with the tact, and not with 
the theory. Absorbed strychnia is stated to have been found 
in the tissues of animals on various occasions, while other chemists 
h.ave not 6U(;cecded in finding it in human beings or in animal-s 
to which it had been administered, and where it was clearly the 
cause of death. It is obvious, ftiom statements which have 
been published, that those who assert they have invariably found 
absorbed strychnia, are quite prepared to swear to its presence in 
the dead body from results and in quantities which admit of no 
kind of corroboration whatever. When this sort of evidence is 
adduced for the purpose of lending a man to the scafhild instead 
of saving him from it, w’e shall be able to ju^ge whether it will 
equally receive the sanction of a Coprt of law, and the tem* 

' porarj'^ sympathy of the public. At the same time, without deny¬ 
ing to these ardent experimentalists the privilege of swearing 
to any extent they please, so far as tljeir own experience is con¬ 
cerned, it is unrca.sonable to expept maktheir oaths should be 
allowed to neutralise or bind the experience of others. 
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CHAPTER 5. 

ABSORPTION, PEPOSITION, AND ELIMINATION OP ALCOHOL- 

LOCAL EFFECTS OF POISOKS-CORKOSIVE SUBSTANCES-VE¬ 
GETABLE POISONS-REMOTE OR SYSTEMIC ACTION OF POISONS 

-TUB CAUSE OF DEATH-CHANGES PRODUCED BY VARIOUS 

POISONS IN THE BLOOD-ACTION OF PRUSSIC ACID AND 

OXIDE OF CARBON-PRODUCTION OP PRISONS IN THE BLOOD 

-EFFECTS OF DEPOSITION IN THE ORGANS-ELIMINATION 

OP SULPHURETTED HYDROGEN BY' TUB LUNGS. 

Alcohol .— The absorption, deposition, and elftiination of alcohol 
was established many years since by the experiments of Dr. 
John Percy. Di*. Cooke^and Dr. Ogston, of Aberdeen, had 
announced that they had found an alcoholic liquid effused in 
the ventricles of the brain of drunkards. Dr. Percy’s obser¬ 
vations do not confirm tliis statement, but they show that alcohol 
is conveyed by absorption and tein})oi-arily fixed in the brain 
and liver. Six ounces of alcohol (S. G. '850) injected into the 
stomach of a dog, killed the animal in an hour and ten minutes. 
The brain yielded by distillation with water a small quantity of 
liquid, having the properties of alcohol. The blood contained 
none. In a second experiment two ounces of alcohol were 
injected, and in an hour and twenty minutes the animal was 
destroyed. The brain, blood, urine, and bile yielded an appre¬ 
ciable quantity of alcohol. In o^er experiments of a similar 
kind, blood was found generally in the brain, but not uniformly 
in the blood or urine. In a,dog which lived twelve hours after 
the injection of two ounces, alcohol was not found in the brain or 
blood, but it was found in the bile and contents of the stomach. 
In the case of an adult who died from drinking a quantity of 
rum, alcohol was separated by Drs. Christison and Percy as a 
result of distillation from the substance of the brain ; but in a 
case in which a man survived three days, none was found. The 
rapiefity with which alcohol is absorbed and diffused is indicated 
by the following experiment. About two and a half ounces of 
alcolAl (-850) were injected into the stomach of,a dog. The 
death of the animal was almost instantaneous ; both circulation 
and respiration were simultaneously arrested. The brain was 
distilled in sixteen minutes aft#r death, and a small quantity of 
alcohol obtained ; the blood also yielded alcohol, and an alco¬ 
holic smell was perceptible in tha»viscera of the chest and in the 
brain. It is remarkable that although the animat died in less 
than two minutes, nothing was found in the stomach. This 
experiment sImjiws that alcohol penetrates very quickly to all* 
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parts of the body« and it meets a difficulty which has been raised 
respecting the action of poisoitf by absorption. But for the 
diswrery of alcohol in the blood and bjain, this is precisely a 
ckse inj’which- death would have been set down to sympathy. 
(Experimentg.1 Inquiry on Alcohol in the Brain, by John Percy, 
M.D., 1839. p. 61.) Elimination appears to be very rapid. It takes 
place chiefly by the lungs,—a fact indicated by the odour of the 
breath in man and animals. The following experiment on a dog 
shows how soon all traces of alcohol may disappear. Three 
ounces of a specific gr§vity of '850 were injected into the stomach. 
The animal died in about eight hours; not a trace of alcohol 
was detected in the brain, blood, bile, and contents of the 
stomach. (Op. cit. p. 67.) Thus then, this was a case of death 
from poison afterxomplete decomposition and elimination : in 
eight hours the wnole of the poison had disappeared (ante, p. 
38). As a fact indicative of the uncertainty of the chemical 
results in. alcoholic poisoning, anothef experiment may be men¬ 
tioned. Eight ounces of alcohol (at *850) were injected in two 
doses into the stomach of a dog. The animal was killed by 
prussic acid in two hours and a half. No alcohol was found in 
the brain. These experiments show that the absorption and elimi¬ 
nation of alcohol take place rapidly, and that in a few hours all 
traces may disappear, and that in spite of this disappearance, an 
animal may die from the cflfects. Dr. Pcrfcy did not find alcohol 
in the fluid sometimes effused in the ventricles, but he believes 
that it- is generally diffused through the substance of the brain. 
It may be found occasionally in tl»e blood, but it may be sepa¬ 
rated with great facility from the bile and the liver. It does 
not appear to be eliminated«to any extent by the urine : he 
separateH it only once from the urine of dogs, and he once 
obtaitfed evidence of its presence in the distillation of five ounces 
of liuhhin urine. The test employed for the detection of alcohol 
in tlie^c experiments was distillation with or without water, recti¬ 
fication by carbonate of potash, and the combustibility as well 
as a power of dissolving camphor in the liquid obtained. Accord¬ 
ing to-the researches of MM. Bouchardat and Sandras, alcohol 
passes undccomposcd into the blood, but it is not eliminated by 
any secretory organ : a small portion only escapes by the lungs, 
and may be collected in the gases and vapours exhaled. Jf die 
4'uantity absorbed be large, the arterial blood retains the colour 
of venous, and may give rise to asphyxia. The oxygen received 
•|hto the lungs during respiration, transforms a portion of the 
aliwhol into water and carbonic icid ; but acetic acfd may even 
he"a product of intermediate conversion. Alcohol and the com- 
pbuiids derived from it disappiar very rapidly from the system. 
(CSi'^ptes Rendus, 1846 ) The tendeiysy of alcohol appears 
to be^/irthef to diminish the secretion of uri^ (Med. Gaz. 
*Tol. SKXniL p. 430.) ■ 
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Local effects of poisons .—This maj be regarded as a sum¬ 
mary of the facts at present known regarding the absorption, 
deposition, and elimination of poisons. There are some sub¬ 
stances of the absorption of which there can be no doubt, 
although their presence in the blood and tissqps may not be 
demonstrable either physiologically or chemically ; but con¬ 
sidering the facts already known regarding this process, it is 
reasonable to infer that all poisons sooner or later enter into 
and circulate with the blood. Is this absorption, however, in 
all cases a necessary antecedent of their fatal action ? In 
some instances, as, with reference to corrosive poisons, the mine¬ 
ral acids, the nitrate of silver, and*other*substances which pro¬ 
duce local chemical changes, although the substance is sooner or 
later absorbed, absorption does not appear to be necessary to 
the poisonous action. The fatal effects of these substances can 
only be ascribed to the extensive local changes produced in the 
form of inflammation, ulceration, ganjgrene, or chemical corrosion. 
Some poisons have a strong local action as irritants or corro¬ 
sives, and at the same time are taken up by the absorbents, and 
probably produce their fatal effects by absorption, e. g. phos- 
pliorusand cantharides. Arsenic and antimony although capable 
of producing by local action severe inflammation of the stomach 
and bowels, must be regarded as poisons acting by absorption. 
The blood and the tissues are everywhere penetrated by them 
before death *, a few grains of either substance jdaced in a bag 
and introduced into a wound in the cellular membrane, or placed 
on an ulcerated surface, will produce all the effects of poisoning 
without local change; and persons have died from the effects of 
arsenic and antimony taken by the stomach, in cases in which 
few or no morbid changes were observed in this organ or in the 
intestines. On all occasions, therefore, arsenic may bo regarded 
us producing its noxious effects;,by poisoning the blood. Inflam¬ 
mation of the stomach or bowels may or may not accompany 
this action, but until the arterial blood is poisoned as a result of 
absorj'tion, there is no reason to believe that it operates fatally. 
The symptoms are much the same in character whether Ihe 
poison be absorbed through a wound or through the mudotis 
membrane of the stomach. The only difference observed’ will 
be in the rapidity of their occurrence and progress. 

Poisons susceptible of absorption, which have no local chemfeal 
action, may produce local effects on the nerves of a part. Tfti^ 
effect may be manifested though the comparatively non*®-*- 
sorbent skin. It has been stlied, but on donbtful«adthorlt^i^ 
a person has died from the eflfects of anhydrous prujSsie®iiS!|^ 
dropped on the unbroken skin. If so, death may!* 
really caused by th^espiration of the vapodr, arid' ab- 

sqrption or local action. 1 have else-where i£iade*' 8 ojp^pniarks 
on this subj*t (|28 ante, p. 23.) The local eflfe^t ‘Ite^^lluded 
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to may be, and generally is,^lifined to the sentient extremities 
of the nerves only, manifested ;by.the occurren ce of tingling 
numbness or paralysis. It is well known that aconima, morphia, 
and prussic acid are capable of, affecting tke nerves, if tliey 
remain sufficiently long in contact with a part: -and, many ex¬ 
periments have proved that even the nervesi supplying the 
hollow viscera, through which sensation is not manifested, are 
equally susceptible of this local action. Opium applied directly 
to the intestines has been known to put an end to their peristaltic 
motion; and the same phenomenon was accidentally observed 
by Addison and Morgan in their experiments with the ticunas 
poison. There are, h*cvever, no conclusive experiments to show 
that the impression indicated by paralysis of motion or sensation, 
is actually conveyed through the nerves. On the contrary, the 
impression appears to be essentially local, oi; restricted to the 
p^rt touched by the poison. The tmmbncss produced by prussic 
acid on the skin is confined to that part only to which the acid 
is directly applied: it does^ot appear to extend in any p'.;rccp- 
tible degree beyond this part. The experiments of M. Serres 
with liquid ether have furnished similar results. Having laid 
bare the nerves of the thighs of several rabbits, and placed them 
in contact with a sponge dipped in ether, it was observed that 
the sensibility of the nerve was destroyed at the points imme¬ 
diately in contact with the ether, but the entire sense of feeling 
remained in the portion of nerve above the point immersed in 
ether. In order to determine how fiyr exposure to air affected 
the results, two nerves were laid bare 4 one was immersed in 
ether, and the other simply exposed to the air: in five minutes 
the nerve in ether was dead to all sensation, even on the appli¬ 
cation of pincers, while the nerv? exposed to air retained all its 
sensibility and power of exciting contraction. The apy)lication 
of tincture of nux vomica, strychnia or its salts, to the nerve 
in ether did not produce the least sign ,of sensibility or power of 
contraction. (Acadertiy of Sciences, February 8 , 1847.) Expe¬ 
riments of a similar kind, and with like results, have been per¬ 
formed with chloroform. Hence this liquid has been much used 
as a local anmsthetic. (Med, Gaz, vol. xliii. p. 79.) The local 
action of belladonna in paralysing the ciliary nerves and causing 
dilatation of the pupil is a well-known physiological fact. It 
produces dilatation ofthepupilofoneeye without disturbing vision 
or causing dilatation of the pupil of the other eye. Muller considers 
that this is a local action on the nerves: if so, it differs from 
other local acl^jons in being transmissible to a certain distance by 
the nerves. Some physiologists believe that absorption is ne¬ 
cessary to this action, and when we consider that dilatation of 
the pupils is a well-marked symptom of poispning by belladonna, 
if taken into the stom.ach, this belief*ppear 8 Ao bo well- 
founded. In the general action of the poison, Slvevcr, both 
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pupils are dilated, while in the local applictftihh of it, only that 
pupil is dila^ corresi«>n<lhig to the eye to whicli the belladonna 
is applied. Iwhe difference between the local action indicated 
by physical change, and that which is unaccompais«ed‘by any 
such change, is, that in general the former, being chcniical, takes 
place equally in the dead and the living—the latter, Xvhich may 
be described as physiological, is observed in the living subject 
only. 

The application of strychnia to a nerve -does not produce the 
effects of poisoning, and a nerve cannot serve as a channel for 
the introduction of the poison into the system. J)r. Harley, in 
one exi)erimcnt, cut through all the tissues of the hind leg of a 
frog, excepting the nerve, which still served to attach the limb 
to the boily% The leg thus hanging only by the nerve w as in- 
t^duced into a solution of strychnia; but not the slightest symp¬ 
tom of poisoning ensued. In another frog the tissues of a hind 
leg, including tlie nerves, were cut completely through, with the 
exception of the femoral artery and vein, which alone kept up a 
communication between the body and amputated limb. Symp¬ 
toms of poisoning appeared soon after the limb was }>laced in the 
same solution of strychnia. (Phvsiological Action of Stiychnia, 
18.56, p. 6.) 

The last-mentioned experiments show that strychnia, although 
it most pow'erfully affects the nervous system, exerts no local 
action on the nerves. They further prove that the channel by 
w’hich the body is poisoned and the symptoms are manifested 
is the blood. The poison of the vijKsr, and of poisonous serpents 
gcnemlly, appears to have n remarkable local action. When a 
drop of this poison, which is a clear viscid fluid, .is introduced 
into a wound, the edges of the wound become black, and the 
part inoculated, as well as the whole limb, begins to sw'ell. 
There is at the same time a discharge of a bloody liquid. (Ber¬ 
nard, op. cit. p. 391.) 

It was formerly supposed tha^ the noxious influence exerted 
by poisons on organs at a distance from the part to which they 
were applied vras the result of a local effect transmitted through 
the nerves,-—that the poison acted directly and exclusively on 
the nervous system. This was termed an action by sympathy. 
It was believed that some*iof these agents produced their effects 
with a rapidity too great to render it possible for them to be 
absorbed and distributed through the blood. Animals have 
been kille’d in two or three seconds by prus'sic acid; and conia, 
as well as some other poisons, have been found to act with 
equal rapidity. Recent experimental researches tend to show 
that, however rapid the effects, they are still for the most part 
reconcilable with the view that a poison enters the blood before 
it begins t^^anifesl its action on the body. It has been stated 
that poiso^lPre transmitted from the female to the foetus in utero. 
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and that they are found after death in all parts of the body of 
the foetus. This transmission can only take place b^he medium 
of the circulation. (See ante, p. 33.) There is refUti to believe 
that the foetus is killed by the poison thus circulated with the blood, 
except in those cases in which death takes place with great ra¬ 
pidity. Mr. Hicics destroyed a pregnant cat by pouring a drachm 
of prussic acid down its throat. The chest was opened in two 
minutes after death, and the heart was seen contracting. On 
laying open the abdomen and examining the uterus, the kittens 
were found alive, not having apparently suffered from the poison 
which had destroyed the mother. They contimted to move for 
some time even when removed from the uterine cavity. (Medi¬ 
cal Gazette, vol. xxxvi. p. .590.) The blood circulated through 
the placenta might not have contained a sufficient quantity of 
the poison to destroy the foetuses in utero. , 

The cases which may be adduced against the theory of ab¬ 
sorption being necessary to the action of a poison, are, so few 
that they may be regarded as of an exceptional kind; and they 
will probably disappear by further scientific research. 

Remde or sf/siemic action of poisons .—By this we are to under¬ 
stand that power which most poisons possess of .affecting some 
organ or organs remote from the part to which they are applied. 
The'same substance often possesses both a local and remote 
action: but some poisons affect one organ remotely, and others 
another. Cantharidcs, a poison which has a violent local action 
as an irritant, to whatever part of the body it may be applied, 
affects remotely the urinary and generative organs. Mercury 
affects the salivary glands. Morphia, whether applied to a wound 
qr to the mucous membrane of the stomach, affects the brain. 
Digitalis t^ken internally affects the heart; strychnia, the upper 
part of the spinal marrow; prussic acid, the brain and spinal 
marrow. Belladonna produces a dilatation of the pupils by- 
paralysing the ciliary nerves, and it produces this effect whether 
applied locally to the eye or taken into the stomach. MM. 
Kbllikcr and IVlikan state th.at the Tanghinia, or poison of 
M.adagascar, has a p.aralysing action on the heart and musctilar 
system especially. It paralyses the nerves; but they regard it 
as essentially a muscular poison. (Proc. of Royal Society, No. 
30, vol. ix. p. 174.) The woorara poison, when it acts rapidly, 
destroys life without producing convulsions, and exerts a special 
paralysing influence on the nervous system. It acts in a mode 
precisely the reverse of that of strychnia. The woorara" destroys 
tiie‘n«rvous system from the circumference to the centre, while 
sttychnia, in producing violent convulsions, destroys it from the 
centre to the circumference. Strychnia acts upon the nerves of 
motion and sensation. It frequently exalts sensibility to a very 
high degree. Woorara acts only by paralysing ^^nerves of 
motion, the paralysis of those of sensation being aH^ly a con 
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sequence of the asphyxia resulting fromjtho cessation of respira¬ 
tion. But Avhile woorara paralyses the nerves of motion, it does 
not destroy tl# contractility of the muscles; the heart continues 
to heat in animals poisoned by it. (Bernard, op. cit. 316, 
311,346.) This remarkable poison allows of an entire separa¬ 
tion of the two functions of the nervous system, — motion 
and sensation. In the action of chloroform a convcrse-^fFqct has 
been noticed: there has been a complete paralysis: af><86nsa^on, 
while the nerves of motion have retained their power. ■ Strychnia 
appears to exert no poisonous action, or 5301 a^ slight effccC,-on 
animals destitute of spinal marrow. Bernard han made- tbSs 
observation on leqphes, and I have found that the larsEe of mseotiy 
may be immersed in a strong solution of strychnia,' or even* 
covered with finely-powdered acetate of strychnia^ without a«y. 
indication of the effects produced on vertpbrated animal^.J*y» 
this poison. Aconite has both a local and a remote action. The* 
root when chewed causes a peculiar tingling and numbness of the- 
lips. Its remote action as a result of absorption is manifested: 
c hiefly on the nerves of sensation. The late Dr. Pefeira found thAt» 
an .alcoholic extract of the root produced complete loss of sensitf-* 
lity in a dog, although the animal was able to walk.* (Mat. MtrdJ 
vol. ii. pt. 2, p. 686.) In some cases, this kind of action*is 
obscure ; and the same poison will affect remote organs diffor- 
cntly, according to the form and quantity in which St-may-bave 
been taken ; and perhapsj according to peculiarity constitution 
in the poisoned subject. The mineral'acids rarely affect the 
bruin remotely - the mental faculties, in cases of poisoning by them, 
commonly continue clear until the last moment of life. Arsenic 
sometimes affects the heart,—^ this is indicated by syncope ;—at 
other times the brain and spinal marrow,— this is known by the 
coma, stupor, numbness, tingling, and paralysis of the extremities 
tliat occasionally supervene in poisoning by this substance. In 
other cases its effects have been chiefly manifested on the spinal 
marrow, indicated by violent tetanic convulsions. Oxalic acid 
was found by Christison and Coindet to affect remotely either 
the heart, the spinal marrow, or the brain, according to the 
strength of the solution in which it was administered to animals.- 
In all cases of acute poisoning, i. e. cases in which the symp¬ 
toms run through their course rapidly,—whether the- substances 
have a local action or not, death is commonly referable to the* 
influence exerted by the poison on a remote organ important to^ 
life. 'Most poisons destroy life by affecting the heart,'brain, x)x’. 
sjiinal marrow. The impression produced on either of these 
portant organs is, however, not always so intense as to kflhjtlgjlrf 
individuals have been known to recover from morphia, sti^hl^,* 
or prussic acid, even after alarming symptoms as a resSlt* of 
this remote influence have manifested themselves. In 60me in¬ 
stances, how4||^, the impression produced is such as to annihi- 
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late, speedily, the vital functions. Thus large doses of hydrocyanic 
acid, conia, or strychnia may destroy life in a few seconds or 
minutes, witliont producing any perceptible local changes on 
the body. Hydrocyanic acid has in some instances manifested an 
irritant action on the Stomach; but this is by no moans a con¬ 
dition necessary to its fatal operation as a poison. If there are 
some poisons which create difficulty by reason of their ra}ild 
action, there are others which appear to require a considerable 
time for the manifestation of their effects; atid here it is not easy 
to explain why the fuifbtion of absorption should be suspended. 
The poison of rabies often lies a long time dormant in the bitten 
jtart before it produces hydrojdiobia in man. -.Many weeks may 
elapse before the symptoms appear ; although the bitten part has 
been excised some days after the injury, with the effect appa¬ 
rently of removing the poison and preventing its absorption 
into the blood. That there is something of a poisonous 
nature deposited in the bitten part appears probable from the 
fact that it becomes tender and painful shortly before the access 
of those "formidable nervous symptoms which lead to de.ath. 
Contrast this with the ticunas,—the woorara poison, or strychnia 
introduceti into a similar wound. Here the symi)toms are pro¬ 
duced in all their intensity in a few seconds or minutes. We 
know of no poison in which such formidable effects can be so 
long suspended as in the case of the poison of rabies. That it is 
absorbed and circulated^and then acts like other poisons, a])pears 
probable from the curious fact recorded by Mr. Steele of its 
transmission by the milk of the female. This gentleman states 
that two ewes were bitten by a rabid dog. Rabies appeared in 
them about six weeks after the bite,' and they were killed. One 
had two lambs, the other one. At first they were permitted to 
snckle. The lambs were snbseqneiitly attacked with rabies, and 
were then killed. It appears highly probable that they received 
the poison through the milk, because they were removed from the 
ewes a month before these became affected ;* there was no mark 
of their having been bitten, nor is it proved that a sheep can 
communicate the poison by a bite, cither before or after it has 
been attacked with rabies. (Med. Gaz. vol. xxv. p. 160.) 

Cause of death .—When a poison like concentrated sulphuric 
acid proves rapidly fatal, without entering the blood by absorption, 
death is ascribed to the shock imjtressed on the general nervous 
system, from the effects of the poison on the living tissues. 
The nature of the fatal impression thus produced can .no more 
be determined than the nature of thought or sensation. There 
is, however, no greater difficulty in conceiving that such an 
impression may be excited by a poison, than that a slight 
mechanical injury in a remote part of the body may cause an 
attack of tetanus. (Addison and Morgan on Poisonous Agents, 
p. 64.) The fact that the greater number of poi^|fes enter the 
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blood aud act through this fluid, docs not bring us any nearer 
to an explanation of the direct cause of death. One hypothesis 
assumes that the organ remotely affected is poisoned by the hlood 
which contains the substance dissolved. This doctrine has been 
revived by -Liebig in a modified form. He considers that an 
alkaloidal poison—morphia, for example, may be chemically con¬ 
verted into a substance like brain by the subtraction of some 
elements and the addition of others ; the quality of the cerebral 
matter becoming altered, and rendered unfit to support vital 
energy. 

Auglada supposes that a poison when absorbed produces its 
effects by destroying the vitality of the blood, but all ])oisons do 
not act alike ; one depresses the action of the heart, another 
affects the brain, a third the motor tract of the spinal manwv, 
and a fourth annuls the sensibility of the nervous system gene¬ 
rally. The destruction of the vital properties of the blood 
affords no explanation of these specific differences. 

There are few physiologists who doubt that all absorbed poisons 
act through the blood, and that they alter its physical or its 
chemical properties: sometimes manifested by an alteration in its 
consistency, or by a change of colour,— the poisonous substance 
itself simultaneously undergoing a change. This has been 
established by experiment in reference to oxalic acid, and some 
other substances (Christison on Poisons, p. 18) ; and according 
.to the stjiteracnts of Mialhe, the compounds of arsenic and 
phosphorus with hydrogen affect the vital properties of blood 
by the removal of oxygen. As an additional proof, M. Bernard 
has recently found that cyanide of mercury produces hydro¬ 
cyanic acid in the capillary system of the lungs (Op. cit. p. 66). 
There is, therefore, reason, from analogy, to believe that or¬ 
ganic poisons may undergo some change in this fluid. The 
fact that a poison can be demonstrated to exist unchanged in 
the blood and tissues proves nothing to the contrary, because 
this may be a portion of the undecomposed substance. The 
question can only be determined by experiment in reference to 
each poison. Thus, with respect to alcohol, chloroform, and 
prussic acid, the fact that these liquids can be detected in the 
blood is consistent with the view that they undergo a partial 
change. It has been stated that chloroform is circulated and 
eliminated in an unchanged state ; but Dr. Jackson, in ex¬ 
amining the blood of a woman who had died from the inhala¬ 
tion of chloroform, found that the chlorine had been replaced by 
oxygen, and that formic acid existed in the blood and this 
was separated from it by distillation. The chlorine had com¬ 
bined with the blood, which had lost the property of coagulation 
and of becoming red by exposure to air (Chemist, 1856, p. 544). 
Those, therefore, who have detected chloroform unchanged, have 
detected me^ly the surplus. M. Bernard found in a series 
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of experiments that in an animal destroyed by sulphuretted 
hydrogen, the muscles were dark-coloured, while in another 
killed by the oxide of carbon they were of a bright red. From 
these opposite conditions of the blood, it might be supposed 
that carbonic oxide would prove a proper antidote to sulphu¬ 
retted hydrogen ; but an animal placed in a mixture of the 
gases would die. On the same principle it has been errone¬ 
ously supposed, that as strychnia is a powerful excitant of the 
nervous system,— a poison like woorara, which depresses or 
annihilates the nervous power, would be a proper antidote. This 
mode of treatment is based on pure theory. As Bernard re¬ 
marks, the convulsions caused by strychnia might be suppressed, 
but death would take place from such a mixUire as certainly 
and as speedily as if woorara had not been given. Animals, 
according to him, have died even more rapidly in these ex¬ 
periments than when strychnia or woorara was given separately ; 
although convulsions were suppressed when the tw'o poisons 
were given at once (Op. cit. pp. 53,377). I agree with him, that 
this supposition that energetic poisons can thus neutralise the 
effects of each other is a pure illusion. There is no chemical 
antidote which can act upon, the blood or a poison contained 
in this liquid. Antidotal treatment, to have any effect, must 
be directed to that portion of the poison which has not been 
absorbed or eliminated. The only antidote to the effect of 
poisons is elimination, or the actual removal of the poison 
fiom the sj'stem (Bernard, op, cit. 102). That chemical clianges 
of a remarkable kind may take place in the blood and prove 
fatal by the production of poi.sons from inert substances, is 
proved by the following experiment performed by M. Bernard. 
The emulsitie of the sweet almond and the amygdaline of the 
bitter almond are inert substances j but it is known that when 
mixed with M^ater or a watery liquid they produce prussic acid. 
Bernard injected fifteen grains of amygdaline dissolved in water 
into the jugular vein of a rahbit; no injurious effects resulted. 
A solution t)f emulsinc produced no effects ; but when a quan¬ 
tity of solution of emulsinc was injected into the vein soon after 
the amygdaline,— by the reaction of the two principles in the 
blood, prussic acid was evolved and the animal died. When 
the quantity of cmulsine was small, although juussic acid no 
doubt resulted, the animal recovered, the small quantity of the 
poison formed, having been speedily eliminated by the lungs. 
The effect depends on the amount of poison produfted and cir¬ 
culating at any one time in the blood. These results serve to 
throw a light on the action of miasmata received into the blood 
through the lungs, on the action of paludal poisons, the poison 
of cholera, of rabies, of serpents, and of the reception of pus or 
putrid animal matter into the blood by* wounds. Such poisons 
exert no action through the mucous membrane of the stomach 
or bowels, but if they penetrate into the blood through the thin 
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mucous membrane of the lungs, or by direct contact, they there 
generate a poison which by its action on the blood affects health 
or destroys life, llcrnard ascribes these changes to an action 
resembling that of fermentation (Op. cit. 96). 

It is a ciirioRs fact with regard to absorption and elimina¬ 
tion, observed by Mitscherlich, Wohler, and Frerichs, that the 
essential oil of bitter almonds is oxidized in the system when 
given in small quantity, and is eliminated in the urine under 
the form of hippuric acid. When given in large doses, however, 
they found that a portion of it at least had escaped unchanged 
into the urine. (Pharmaceutical Journal, vol. xiii. p. 219.) 
Wohler found that the red prussiatc of potash injected into the 
blood was eliminated in the urine in the form of ydlow prussiate, 
a fact which showed that the salt had undergone deoxidation 
(Bernard, op. cit. 90). With respect to alcohol, ether, chloroform, 
and other narcotics, it is rendered highly probable, as a result of 
experiments made with these poisonous liquids, that they arrest 
the processes of oxidation which are carried on in and by the 
blood and thus disturb the vital functions. 

Admitting that every poison could be chemically detected in 
the blood, it would yet remain to be explained how it operated 
when there, to destroy life. At present there is no satisfactory 
theory to account for the fatal effect. All we know from obser¬ 
vation is, that the poison when circulating through the blood¬ 
vessels destroys life. It may be expected that, in the progress 
of microscopical and chemical science, the precise effect pro¬ 
duced by poisons on the blood will hereafter become a subject 
of demonstration ; but, at present, the modus operandi is a per¬ 
fect mystery. We trace the poison to the circulation, and we 
observe that death is the result ; but neither the chemist nor the 
microscopist can throw any light upon the changes produced by 
the poison in the blood or in the organs tiecessary to life. Some 
observers have stated that, in arsenical poisoning, the blood is 
very liquid, as in cases of asphyxia, and that it does not so 
readily coagulate as in health: but M. Flandin has compared 
the analysis of healthy blood with that''of blood taken from a 
person poisoned by arsenic, and could perceive no difference in 
its constitution (Des Poisons, 1, 560). 1 have frequently had 

an opportunity of examining by the microscope, the blood of 
])ersons poisoned by arsenic, prussic acid, the essential oil of 
almond.s, and other substances, but have not been able to detect 
any appreciable difference in the form or size of the blood-cor¬ 
puscles or any chemical difference in the blood itself. In poison- 
ing by prussic acid it presented in one instance a dark purple 
colour ; in poisoning by oxalic acid, it has uniformly presented a 
dark brown or olive green tint; and in poisoning by strychnia, 
it has been frequently found remarkably liquid and of a very 
dark colour. In spite of these visible, effects the microscope has 
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shown no change in the size or form of the corpuscles. In a 
fatal case of poisoning by strychnia, which occurred to Dr. 
Ogston, of Aberdeen, the blood-corpuscles (examined some time 
after death) appeared swollen and their outline irregular, but 
this may have been a cadaveric change! In another case of 
death from this poison, the blood drawn while the patient was 
living, issued from the vein dark-coloured and of a tarry con¬ 
sistency, and there were contained in it a number of minute 
bladders of gaseous matter, showing that it had undergone 
some chemical changes during life. Bernard found, in his ex¬ 
periments on animals, that tlic oxide of carbon reddened the 
venous blood, and that the form of the corpuscles was well pre¬ 
served for a period of fifteen days: the chemical lu'opcrties on 
which the phenomena of respiration depend were changed ; the 
blood preserved its usual vital characters, but it was in reality 
dead. In causing animals to respire the vapour of prussic acid, 
a similar change was observed in the venous blood. It ac¬ 
quired a red colour, and if the animal died suddenly and its 
body was examined immediately, the blood was found to be 
red on both sides of the heart. This change of colour was not 
so persistent, as in the case of death from oxide of carbon (Op. 
cit. p. 194). So striking is this change of colour according 
to Bernard, that he regards the issuing of red blood from a 
vein as a character of poisoning by prussic acid or carbonic 
oxide. In one of his experiments M. Bernard endeavoured to 
deoxidise the blood by injecting a solution of pyrogallic acid in 
a dose of fifteen grains. The dog fell, but partly l ecovcred ; the 
animal died in three or four hours. The ])yrogallic acid gave 
a dark colour to the blood as it passed into the lungs ; it also 
gave to it a muddy consistency, but it had not deprived the 
corpuscles of oxygen. Although much of the acid had passed 
off by the urine, it had destroyed the globules, dissolved them, 
and rendered the whole of the blood liquid. The lungs were of 
a dark colour, almost black, and the blood removed from them 
contained no globules. Some coagulated blood found in the 
heart, contained globules; but these disappeared on exposure to 
air, and the blood became thick and black (Op. cit. p. 222). In 
poisoning by strychnia and some other alkaloids, the blood has 
been found in a similar state. Is this owing to a deoxidation 
and dissolution of the globules as a result of the action of the 
poison '{ 

In animals poisoned by woorara Bernard found that the blood 
when examined by the microscope presented no perceptible 
change. It coagulated when drawn ; it was of a dark colour 
in the arteries when respiratitm was arrested, and the florid 
colour was restored when respiration was re-established (Op. cit. 
p. 306). Fontana found that the serpent-poison darkened the 
blood and prevented coagulation. 

If a poison such as arsenic, antimony, mercury, or lead, is not 
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ilnincdiately thiip;t!^n out of the body, it may.^be deposited in 
the organs without producing any> of the effects indicative of 
poisoning. tBcrnarii liiinks that the mineral enters into intimate 
combination with apimal or vegetable matter (Op. cit. ]). 46) ; 
but this is certainly not always the case, since the dei>osited 
arsenic of antimony may be partly dissolved out of the tissues by 
water (ante, p. 63). This experimentalist considers that poisons 
which are not natural constituents of the blood are rapidly 
expelled from that liquid. The metallic substances above men¬ 
tioned are not normal constituents of human blood. They may 
be localised or temporarily deposited in the organs, but it is only 
so long as they are contained in the blood that they operate as 
poisons. This view is supported by a fact which I have fre¬ 
quently observed, namely, that a small quantity of antimony 
or arsenic is found in the blood compared with the proportion 
which has been absorbed and deposited in the organs. It is 
then that portion of poison which is for the time circulated 
through the arterial capillary system which produces the effects 
of poisoning. The deposition in the organs tends, like entire 
elimination from the body, to suspend their operation on the 
system. If by any means a poison after deposition is rendered 
soluble, and again received into and circulated with the blood, 
symptoms of poisoning may reappear. According to Bernard, 
some powerful poisons, such as strychnia, niedtina, morphia, 
and prussic acid, undergo no change in the body ; they simply 
traverse the system, from which they arc speedily eliminated 
without leaving any appreciable trace of their passage ; and 
nevertheless the symptoms which they produce are of a most 
formidable kind (Op. cit. 100). Thci’e arc again some poisons 
which are not deposited in the organs, but which arc eliminated 
with great rapidity by the lungs. These arc the gaseous poisons, 
of which sulphuretted hydrogen may be taken as an example. 
This gas acts as a poison when forming only one eight-hun¬ 
dredth part of the atmosphere which is breathed. Bernard 
injected into the jugular vein of a dog one quarter of a cubic 
inch of a saturated solution of sulphuretted hydrogen in.water. 
The vein was secured above the point of injection to prevent 
the escape of blood, and the liquid was gently propelled from a 
syringe towards the heart. A pieice of paper soaked in a solu¬ 
tion of acetate of lead was placed close to the mouth of the 
dog. The paper was blackened iij from three to five seconds, 
showing that the gas had been eliminated from the lungs. 
The elimination was found to be completed in a few seconds, 
since on suspending the action of the syringe the lead-paper 
remained white; but it was again blackened almost immediately 
on resuming the pressure, whereby more of the poisoned liquid 
was forced into the blood. The animal sustained no injury from 
the experiment (Op. cit. p. 59). Elimination in reference to this, 
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■ and probably other gases, may be" therefore regarded as almost 
instantaneous; ,and this fact explains why persons who are 
speedily removed from a locality in which sulphuretted hydrogen 
exists, recover when exposed to pure air, provided the noxious 
action of the gas on the blood has not been too long continued. 
A larger quantity of this poison may be introduced into the 
alimentary canal and eliminated from the lungs without pro¬ 
ducing symptoms of poisoning ; but the absorption and elimi¬ 
nation take place more slowly. In another experiment, Bernard 
injected into the rectum of a dog, two cubic inches of a saturated 
solution of sulphuretted hydrogen. Lead-paper applied to the 
mouth of the animal was blackened in sixty-five seconds,' and 
the ppison was not entirely eliminated until after five minutes 
(Op. cit. p. 59). This result furnishes an explanation of the 
well-known fact, that sulphuretted hydrogen, as well as other 
gases, may be taken with impunity in liquids into the alimentary 
canal, while the same quantity of the gas introduced into the 
lungs, would produce immediate death. There is, however, 
another conclusion which M. Bernard derives from these expe¬ 
riments. The presence of a poison in venous blood, provided 
the quantity is not too large, docs not produce the usual effects 
of poisoning ; it may be entirely eliminated before it reaches the 
arterial capillaries,—the field within which it opSrates. In the 
experiment on the alimentary canal, the retardation of the 
eliminating process is ascribed by him partly to the slow ab¬ 
sorption of the gas, and partly to the sluggish circulation 
through the abdominal venous system (vena portm). 

Isolated facts of this description, however, do not help us to 
explain how it is that certain organs are specially affected by 
certain poisons ; they point to changes in the blood, but the 
precise nature of these changes, whether chemical, physical, or 
vital, as well as the mode in which they affect the brain, spinal 
marrow, or heart, must be a subject for further ex]jeriinenlal 
inquiry. In the mean time the principal results already ob¬ 
tained may be comprised in the following conclusions:— 

1. That a large number of poisons susceptible of detection 
either by chemical analysis or by their physiological properties, 
—are clearly traceable to the blood. 

2. That poisons which act by absorption, arc absorbed within 
a few seconds when placed under circumstances favourable for 
this process. 

3. That unless speedily eliminated from the blood or depo¬ 
sited in the organs, they produce in this fluid physical and 
chemical changes which lead to death ; and that with respect 
to some of these agents they at the same time partially undergo 
a chemical ^change. 

4. Thfft elimination by the secretions and deposition in the 
organs commence so soon as the poison has entered the blood 
by absorption, and that these precedes continue until death, 
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or, in the event offrecovery, until all the*iloisoji has been thrown 
out of the body, 

5. That the ^quantity of poison at any onepresent in the 

blood is excbedingl/ small. • 

6. That’wifh-a few exceptions among corrosive poisons, there 
is reason- to believe that no poison acts fatally until it has entered 
the arterial capillary circulation. 


CHAPTER 6. 

INFLUENCE OF HABIT ON POISONS-OPIUM-STRYCHNIA- 

ALCOHOL ETHER— MINERAL POISONS NOT INFLUENCED BY 

HABIT-ACTION OF ARSENIC ON HORSES AND CATTLE — TUB 

ALLEGED ARSENIC-EATERS OP 8TYRIA-ARSENIC-EATING A 

DEFENCE-EXTERNAL APPLICATION OF ARSENIC-TOLERANCE 

AS IT AFFECTS THE ACTION OP POISONS-OPIUM-TARTAR- 

EMETIC — THE ITALIAN PRACTICE OP CONTRA-STIMULUS- 

SULPHATE OF COPPER-IDIOSYNCRASY. 

Influence of Habit on Poisons. — It is a well-known fact that 
habit diminishes the effects of certain poisons;—thus it is that 
o]iium, when frequently taken by a person, loses its narcotic 
power after a time, and requires to be administered in a 
much larger dose. Indeed, confirmed opium-eaters have been 
enabled to take at once a quantity of this drug which would 
have infallibly killed them, had they commenced with it in 
the first instance. Even infants and children who are well 
known to be especially susceptible of the effects of opium, 
and are liable to be poisoned by very small doses, may, 
by the influence of habit, be brought to take the drug in very 
large quantities. This is illustrated by a statement made by 
Mr. Grainger, in the Report of the Children’s Employment 
Commission. It appears that the system of drugging children 
w^th opium in the Eactory districts, commences as soon after 
birth as possible; and the dose is gradually increased until the 
child takes from fifteen to twenty drops of laudanum at once I 
This has the effect of throwing it into a lethargic stupor. 
Healthy children of the same age would be killed by a dose of 
five drops. This ihflucnce of habit is chiefly confined to poisons 
derived from the organic kingdom. It has been observed that 
the same influence is manifested in the use of tobacco, alcohol, 
ether, chloroform, morphia, strychnia, and other alkaloids. The 
effect of habit on strychnia has narrow limits, and varies with the 
constitution or the disease under which a person is labouring; 
hence its use requires to be carefully watched. In a case wliich 
occurred to Dr. Booth, of Birmingham, a man, mt. 46, who 

o 4 



88 


INPLTIENCE OF IIABIT OK OEHXAIN FOISOKS. 


was affected with hemiplegia, took strychnia in gi*adually in¬ 
creasing medicinal doses for a period of eleven days without 
ineonvenicnce. He reached a dose of one grain twice a-day, 
when the usual effects having ceased to appear, the dose was in¬ 
creased to one grain and a half. He was seized with stupor, 
loss of speech, and violent tetanic convulsions, and died in less 
than three hours from the time of taking the ix>ison. (On 
Poisoning by Strychnia, Guy’s Hosp. llcports, 0(!t. 1856.) In 
another case a woman, set. 29, labouring under paralysis, took, in 
pills, one-sixteenth grain of strychnia daily, and this was in¬ 
creased at intervals of four days, to one-eighth, one-half, and 
one grain daily. The dose was gradually raised to three grains 
daily, and this is stated to have been continued for six days! 
Tetanic convulsions of the limbs and other symptoms then 
appeared ; — the dose was gradually reduced. In two months 
this patient is said to have taken seventy grains of strychnia 
(Med. Gaz. vol. 36, p. 261; Gazette Medicale, Mai, 1845). The 
bearing of this large quantity with comparative impunity may 
have depended not only on habit but on the diseased state of the 
system (tolerance) and on the rapid elimination of the poison. 

The only form in which I have known the question of habit 
raised in medical jurisprudence is this;—whether, while the more 
prominent effects of the poison arc thereby diminished, the in¬ 
sidious or latent effects on the constitution are at the same tiaic 
counteracted. The answer is of some importance in relation to 
the subject of life-insurance:—for the concealment of the 
practice of opium-eating by an insured party has already given 
rise to an action, in which medical evidence on this subject was 
rendered necessary. As a general principle, we must admit that 
habit cannot altogether counteract the insidious effects of organic 
poisons, and that the practice of taking them is liable to give 
rise to disease or impair the constitution. The habitual use of 
alcohol may enable a person to take this liquid daily in unusually 
barge quantities, but it does not the less produce disease. The 
same remark applies equally to the daily use of opium and 
tobacco. If we believe that these narcotics are absorbed into 
the blood, and, that until eliminated, they arrest the oxidating 
processes of this liquid, we must admit that, however such effects 
may be reduced by habit, so long as they continue in any degree 
they must undermine health. If it be asserted that the effect of 
habit is to destroy this action on the blood, and to render the 
absorbed principles inert, the assertion is without proof or even 
probability; and in the case of alcohol it is clearly contrary to 
experience. 

Ether, like alcohol, is influenced by habit, and when used me- 
dicinally,4^t may after some time be taken with impunity in large 
doses. Dr. Christison relates the case of a man, «t. 60, labour¬ 
ing under asthma, who, by a gradual increase of dose, was 
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enabled to take every eight or ten days sixteen ounces of ether, 
and ho had continued this practice for many years without any 
impairment of health. (On Poisons, p. 964.) Dr. Pereira states 
that a man, labouring under disease of the intestines, took before 
his death a pint of ether daily to relieve pain. (Mat. Med., vol. 
ii. pt. 2, p. 467.) In these cases it is probable that the increase 
of dose is .compensated by increased elimination from the lungs 
and by other channels. 

It has bedh hitherto considered by toxicologists that, except 
within very narrqyr limits, habit appears to exercise no influence 
on the action of mineral poisons. There is no proof that a human 
being has ever accustomed himself by habit to take such sub¬ 
stances as arsenic or corrosive sublimate in doses that would prove 
fatal to the generality of adults. It is well known in the medi¬ 
cinal use of arsenic tliaX a slight increase in the dose has often 
been attended with such alarming symptoms as to render a dis¬ 
continuance of the mineral absolutely necessary to the safety of 
the person. (See Ahsenic, post.) 

M. Plandin states that he gave to dogs doses of arsenious acid 
in powder, commencing with a fraction of a grain mixed with 
their food ; and that in nine months, by gradual increase, they 
bore a dose of upwards of fifteen grains of arsenious acid in 
powder in twenty-four hours without injury to their appetite or 
healths (Traite dcs Poisons, i. 737.) It would appear from this 
experiment that habit exercises some influence on the action of 
arsenic in dogs, since the last dose given would have sufficed to 
kill one of these animals which had not been accustomed to take 
the poison. We arc informed by the late Professor Johnston of 
Durham, on the authority of a Dr. Vou Tschudi, that horses may 
not only be made to take large doses of arsenic by habit, but 
that it renders them fat and plump, gives a bright glossy skin, 
and puts them in high health and condition. In fact, the animal 
when once used to the arsenic is said to fall out of condition if it 
be withdrawn, and is only restored to health by its renewal! 
(Chemistry of Common Life, vol. ii. p. 205.) It does not appear, 
however, that he himself had had any experience of this action 
of arsenic on horses. Mr. Kesteven, who has collected numerous 
facts on this contested question, has ascertained that the use of 
arsenic by grooms and carters is a frequent practice in Yorkshire 
and Suffolk, and there is no doubt that in this attempt to im]»rove 
tj^ condition of the animal by administering to it a powerful 
poison, the horse is frequently killed and death assigned to some 
other cause. A case, apparently arising out of this practice, was 
the subject of a trial at the Norfolk Summer Assizc.s, 1856 
v. Murton and Petcli). The prisoners were charged with the de¬ 
struction of four horses, by maliciously administering to them a 
quantity of arsenic. It was clearly proved that the horses died 
Irom the effects of arsenic. The defence was that the prisoners, 
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who had had the care of the animals, had given’ arsenic with an 
innocent intention to improve their coats; and under these cir¬ 
cumstances they were acquitted. (Association Medical Journal, 
Sept. 20, 1856, p. 810.) According to Dr. Von Tscliudi, the 
grooms in Austria give a glossiness to the coats of horses by the 
use of arsenic in daily doses of three or four grains, but there is 
an important condition attached to it s safe administration, namely, 
that it should be given to the animal only about the time of the 
new moon! (Journal do Chimie Medic^e, 1854, p. 446.) Mr. 
Kesteven has furnished us with the following s^tement, made by 
a farrier of an Austrian Cavalry Kcgimcnt. One grain of arsenic 
increased to two grains may be given to horses daily mixed with 
their corn. A fuller appearance is thereby produced, but this 
arises from a puffiness of the cellular tissue. Sudi horses sweat 
with the least exertion. Although the use of arsenic may not be 
found to injure healthi/ horses at first, it eventually proves inju¬ 
rious. Under the administration of the above quantities con¬ 
sumption or wasting away follows sooner or later. If, moreover, 
great caution be not observed in the employment of such dan¬ 
gerous means, if a certain boundary be overstepped, or a certain 
order be not observed, symptoms of poisoning are sure to result. 
(Association Journal, loco citato.) In Cornwall and South Wales 
the fumes of arsenic from arsenic-works have been found to be 
very destructive to horses and cattle; the animals have either 
died with the symptoms of poisoning, or they have lingered some 
time, have lost their hair, and have suffered from enlargement 
and disease of the joints. Probably this may be explained by 
Dr. Voa Tscliudi as a result of his lunar precautions having, been 
neglected! He tells us that cattle as well as horses may take the 
poison with impunity, provided due regard be had to the phase of 
the moon at the time of its administration. (Journal de Chimie 
Medicale, 1854, loc. cit.) This question respecting the action of 
arsenic on horses, arose on a tri^ for murder in which my evi¬ 
dence was required (_Reg. v. Geering, Sussex Summer Assizes, 
1849). It was suggested that arsenic was a useful and beneficial 
medicine, and much employed by veterinary practitioners; it was 
thus attempted in the defence to account for the possession of 
arsenic in the form of a five-grain pill! An experienced pro¬ 
fessor at the Veterinary College informs me that although it is 
the practice of some English farriers and grooms to give arsenic 
in small doses in this country, in order to improve the condition 
of the skin of these animals,— it is in his opinion an unsafe 
medicine, and its use is generally discountenanced by modern 
veterinarians. Professor Morton says, “ As a therapeutic agent 
for the horse, arsenious acid can well be dispensed with. It is, 
however, employed by some as a tonic, in doses of from ten to 
twenty grains daily, and by others- it is used as a vermifuge. 
When injudiciously administered, death has been the result;—the 
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whole of the abdominal viscera have been found in a state of 
inflammation, and the lining membrane of the stomach and in¬ 
testines eroded in patches.” (Manual of Veterinary Pharmacy, 
p. 52.) Several cases have occurred to me in which arsenic has 
proved fatal to the horse and the appearances above described 
have been met with. These accidents may be sometimes ascribed 
to the ignorant employment of arsenic by persons who have been 
misled by the erroneous views promulgated respecting its safety 
and utility. There is no reason to believe that horses and cattle, 
whether English or Austrian, possess any special immunity as a 
result of habit from the effects of arsenic. 

Arsenic-eating. — A gr^er question, however, arises respect* 
ing the alleged influence m^abit in counteracting the effects of, 
large and repeated doses ‘ of • arsenic, in hunfan beings. This 
question affects medical evidence-in casQS ;Of arsenical poisoningi 
first, in reference to the motive for the purchase or possession of 
poison ; secondly, in regard to the fatal dose ; and thirdly, ih 
regard to its presence in medicines or liquids, or as ahsorbedy 
arsenic in the dead body. Has habit such an influence as is here 
assigned to it,— or is the belief in the alleged beneficial.effects- 
of arsenic so general that it may reasonably account for the pos¬ 
session of this poison ? , . , 

Some trials of importance have occuired in which questions 
connected with the alleged practice of arsenic-eating, have been 
put to medical witnesses. 

On the authoi'ity of Von Tschudi, we find it stated that in 
certain parts of Styria and Hungary, there are human beings who 
take arsenic in doses of two or three grains daily, not only with¬ 
out danger, but with actual benefit to health. Some of these 
persons who increase the dose incautiously, die from the effects, 
but others who arc more careful and take it according to certain 
rules, are stated to become robust, to acquire blooming com¬ 
plexions as well as an attractive personal appearance, with a 
power of ascending heights without fatigue. The practice of eat¬ 
ing arsenic, like opium-eating in England, is, we are told, carried 
on in Styria in secrecy. One peasant, according to Von Tschudi, 
sixty-three years of age, was in the habit of taking a. lump of 
two or three grains daily, eight or ten times a month, about , the 
period of the new moon{l') and he had continued this practice 
from the age of twenty-seven. In about thirty-five years, we are 
informed, this man had swallowed from twenty to twenty-two 
ounces of arsenic. He had, however, always observed the pre¬ 
caution of increasing the dose at the new moon and dimifii^.ing 
it at full moon ! We are further told that there are flo.-sjrqj^oms 
of illness or chronic poisoning produced by thisv prj^otice in 
arsenic-eaters, when the dose is properly adjusted to^Ae con¬ 
stitution and habit of body; but we have no information of the 
mode in which these conditions arc discovered. If from any 
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cause the arsenic he discontinued for a time, symptoms occur, 
resembling those of slight arsenical poisoning. (Johnston, op. 
cit. 204.) While women are said to take arsenic in secret to 
improve their personal attractions,—men take it to enable them 
to ascend mountains, to endure fatigue, and to protect them 
(on homoeopathic principles) from the arsenical fumes to which 
they may be exposed in working the ores of arsenic. (Journal 
de Chimie Modicale, 1854, p. 445.) Von Tschudi states that in 
1852, at some chateau in France, a servant intending to poison 
his mistress, gave her small doses of arsenic in her food, thinking 
by these means to conceal the attempt at murder. To the 
surprise of the criminal the lady improved in health and per¬ 
sonal appearance. He then gave a stronger dose,—when the 
attempt was discovered, and the facts became known. The 
escape of this lady is referred to the same mode of action of the 
poison as that which is recorded of the arsenicophagists of Styria! 
The locality and date of this alleged occurrence ai'c not given 
by the writer, and there are no facts to support the strange 
assumptions which have been built upon Von Tschudi’s state¬ 
ments. It is stated that tlie practice of eating arsenic, in order 
to be carried out successfully, should be commenced in youth — 
that when once begun it must be continued, and that symptoms 
of poisoning by arsenic do not show themselves as in England, 
when the poison is taken, but only w'hcn the use of it is dis¬ 
continued ! Further, there is said to !)C some risk attending 
the practice, unless the arsenic be swallowed at or about the 
period of new moon ! • It need hardly be remarked that these 
absurd and exaggerated statements are utterly inconsistent with 
all that is known concerning the action of arsenic in this or 
other countries ; and but for the fact that they for a time re¬ 
ceived the literary support* of Professor Johnston, and were dif¬ 
fused by him in an ammsing book, they would not have required 
any serious refutation. Mr. Kesteven has shown that they do 
not rest upon any trustworthy grounds ; and he has collected a 
number of facts from, the arsenic-works of Cornwall, which 
clearly prove that the so-called arsenic or hidri of the Styrian 
peasants, cannot be arsenic , as it is known in England. . (Assoc. 
Med. Jour. 1856, Sept. 6, 757, and Sept. 20th, 810.) 

That the peasants of Styria swallow some white powder, is not 
at ail improbable. That it is white arsenic has not yet been 
proved by any analysis. It is probable, from the mode in which 
the powder is stated to be collected, that it is oxide of zinc ; 
hence Von Tschudi and those who have placed credit in his 
statements, have overlooked the most important fact in this 
strange history. It appears, however, according to this writer, 
that a case has occurred in which this theory was brought for¬ 
ward to account for the presence of arsenic in a dead body. 
Without giving place, date, or name, we arc told that “ a few 
years ago ” a remarkable criminal case was tried in his neigh- 



, . AEaj4»IC-EATINO,^t>B«rEKCE. 93 

* ***''*. k 

bourhood. Tlnsfbbi^y of a roan h^d bbfen buiaed Jjight years and 
was then disiii^r^ib^l'or judicial' analysis 

arsenic ,was fobira pivit. Von Tsch'udi’tK^ “ The counsel 

for the prWoi^rji^ifle use of roy cortimuhications.. 1 also was 
called on*, to-giwotiy evidence ; and'a'fter numerous witnesses 
had.'bo^' exaroinigd,- the conclusion arrived at was almost 
b^ydnd the - possibility of doubt, that the roan suspected to 
Jia'v^b been poisoned; was a poison-eater. As the rest of the evi- 
dchico against the.'ftecused was not well founded, both prisoners 
wc^re acquitted ^hile without the knowledge of the strange 
practice qfitaking arsenic, a condemnation would most surely 
ha?c< followed. This is but one case amoag many similar that 
I (^cfuld cite.” (Association Journal, Sept. 20, 1856, p. 809.) 
There is no reason to believe that arsenic-eating is pi-actised in 
this country, still an attempt may be occasionally made to turn 
this Styrian theory to use for the purposes of a defence. In 
the ease of Reg. v. Wooler (Durham Winter Assizes, 1855), it 
was actually, contemplated by the late Serjeant Wilkins,-to 
account for the unexplained presence of arsenic in the body 
of Mrs. Wooler, by reference to the opinions of Johnston and 
Von Tschudi. There was an intention to suggest on the part 
of the defence, that this lady had for a long period been in the 
habit of dosing herself with arsenic, unknoAvn to her friends, 
for the purpose of improving her personal appeai'ance in the 
eyes of her husband ; that her body had become habituated 
to it, and that in fact she had died only because she had 
latterly left off the practice; but it was prudently abandoned, 
on the principle that a bad or inadequate explanation is worse 
than none. According to the evidence given in this case, 
symptoms of poisoning by arsenic first showed themselves 
about six w'eeks before she died ; they occurred at intervals 
with aggravation during this period. She had no access to 
arsenic in any shape in the six weeks preceding her death. 
When she died, arsenic was found in all parts of her body,— 
the result of absorption and deposition. The poison was also 
eliminated in the urine up to within a few days of her death. 
Hence, to explain some of the facts on the arsenic-eating theory, 
it would have been necessary to assume, contrary to the evi¬ 
dence furnished by the urine, that this poison is not eliminated 
from the tissues. 

The published accounts of alleged arsenic-eating lead to the in¬ 
ference that symptoms of poisoning are not caused by the use of 
the poison, but as a result of its withdrawal. This is quite con¬ 
trary to all experience regarding the action of arsenic and other 
poisons in this country. The symptoms are observed only where 
a poisonous substance is administered, and cease when it is 
withdrawn or eliminated from the body. Hence no medico¬ 
legal inquiry is likely to arise regarding this alleged practice, 
which can affect medical evidence any more than the practice of 
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opium-eating. If the dose of arsenic or opium is small, there 
are presumed to be no ill effects ; if large, there will be symp¬ 
toms of poisoning and death. Should arsenic be found in a 
dead body in small quantity, and there arc no appearances indi¬ 
cative of recent administration, the discovery could not em- 
baiTass • medical evidence, because arsenic is largely used as a 
medicine ; and unless symptoms of poisoning have manifested 
themselves during life, and there are appearances in the body 
indicative of its action, there can be no ground for alleging that 
a ])erson has died from its effects. If, liowcvcr, such symp- 
■ toms and appearances arc met with, and the poison is found in 
the dead body, then4he inference will be that the death of the 
dccctised, whether an arscnicophagist or not, was caused by 
arsenic. The case will then resolve itself into one of accident 
from over-dose, suicide, or murder ; and as in Iteg. v. Wooler, 
unless it can be proved clearly and conclusively, that some one 
administered the poison, a charge of murder cannot be sustained. 
It must rest with the moral evidence to show whether death from 
arsenic was the result of accident or of suicide. Assuming that 
one-half of the statements is based on truth, they prove,—not that 
. arsenic may be swallowed in very large and increasing doses as 
an effect of habit,— for it is said that the same dose, (two or 
three grains,) was taken for many years,—but that there must 
be some national idiosyncrasy among the Styrians which renders 
them proof against the effects of poisonous doses of arsenic 
under certain circumstances. 

Mr. Hunt, who has probably used arsenic medicinally to a 
greater extent than any practitioner in this country, states that 
its beneficial or curative powers reside alone in doses too small 
to produce the ordinary eflects of poisoning. Further, habit 
appears to have so little influence over its use, that the safe 
plan of administration is the reverse of that of other medicines, 
such as opium and antimony. A full dose of arsenic should 
be given at once, and the quantity gradually decreased. By 
a full dose, this writer implies about'the eighth part of a grain, 
tiikcn in three doses in one day. He has found that extreme 
doses, such as those which arc alleged to be taken by the 
Styrians, produce so long and lasting an impression on the 
nervous system, especially in delicate subjects, as to render it 
for months or years subsequently, so ftitoleraut of the medicine, 
as absolutely to interdict its use. (Pathology of Diseases of 
the Skin, lfl47, p. 13.) 

A most extraordinary use for the purposes of a defence was 
made of this Styrian doctrine at the trial of Miss Madeline Smith 
(Edinburgh Court of Justiciary, July, 1857) for the murder 
of I/Angelier. To account for the purchase of arsenic, the 
accused stated that she had used it as a cosmetic. The de¬ 
ceased died evidently from the effects of arsenic"on the 23rd of 
March. Irrespective of two previous purchases of coloured 
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arsenic, for which false reasons had been assigned, it was 
proved that the prisoner had purchased one ounce, as she said, 

“ to kill rats,” on the 18th of March, only five days before the death 
of the deceased. The arsenic was sold coloured with indigo. 
Wlicn charged with the crime, and required to account for the 
poison, she stated that she had bought arsenic on various occa¬ 
sions ; that she had used it all as a cosmetic, and had applied 
it to her face, neck, and arms, diluted with water ; that a 
companion at school had told her that arsenic was good for the 
complexion. This was directly contradicted by the- person 
whom she had named as her informant; it was proved that she 
had left school in 1853, and that her purchases of arsenic for cos* 
metic purposes had only commenced four years afterwards, in 
February, 1857, i. e. during her secret intimacy with the deceased. 

It was urged, that this mode of using arsenic externally had 
never been suggested in any popular publication. In fact, Von 
Tscliudi has not recommended the use of this mineral for wash¬ 
ing the face ; and an ounce of arsenic coloured with indigo, 
could scarcely be expected to improve the complexion. ^■Thisi 
however, it was suggested, might have arisen from ignorance of 
mistake on the part of the accused, respecting the precise mode, • 
of using it. To support this theory, IJr, Laurie was called, arVd 
he deposed that he had washed his hands and face in water 
containing a quantity of arsenic coloured with indigo, and he had 
found no disagreeable cftccts from it. Soon afterwards, how¬ 
ever, he washed his face with cold water, and he stated that he 
would not advise the external use of arsenic as a pr nice. 

It is hardly a question of science, but one of conanon sense, 
wh' thcr a woman of adult age would use an ounce of ai'scnic 
coloured with indigo or soot in the manner and for the purposes 
suggested. A physician knowing the properties of arsenic, would 
take care to keep the i)oison out of his eyes, nose, and mouth, 
and relieve himself of risk by speedy ablution afterwards. It is 
to be hoped that the evidence of this physician as to the immu¬ 
nity which he experienced, will not induce others to improve 
upon Von Tschudi’s practice, and freely use arsenic externally 
as well as internally for benefiting the complexion. 

So far as habit is conccnied, it may be said that neither the 
internal nor external use of arsenic can be resorted to;tyitli 
safety. Of the danger ansing from external applicatfon ‘^Tr. 
Kesteven has already furnished some examples (Assoeiitfibn 
Journal, Sept. 20, 1856, p. 811) ; and it is only the integrity 
of the skin which can save a man from serious accidents -wbcit 
arsenic is used for washing the face and hands in the mode ’ 
in which it was used by the medical witness, and proftsi^' to 
have been used by the prisoner Madeline Smith. Tbe.'cPitact 
with the mucous membrane in any part, or an oped-^ound, 
would lead to serious consequences. It has been found That even 
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the acciirauLation of small particles of arsenic in the depressions 
or in the hollows of the unbroken skin, is attended with some 
risk. (Association Journal, nt supra.) 

Tolerance. —^There are certain conditions of the body in 
whicii, without reference to habit, a large dose of a poisonous 
substance may be taken at once by a person who may not have 
previously taken it as a medicine, and yet the ordinary cifccts 
of poisoning will not be manifested. In tetanus and hydropho¬ 
bia, i)oisonous doses of •pium have been given at short intervals 
without producing any injurious symjjtoras. In a case of teta¬ 
nus, which occurred while I was a student at Guy’s Hospital, 
one ounce of tincture of laudanum—a quantity sufficient to 
destroy four persons—was given to the patient every four hours 
without producing any of the symptoms of poisoning. In fact, in 
prescribing this drug for the disease, surgeons look rather to the 
eflect produced, than the actual (juantity taken by the patient. 
Mr, Curling mentions a case in which four ounces of laudanum 
were given daily for eleven days, without affecting the progress 
of the dise.asej or producing narcotism. (Curling on Tetanus, 
p, 152.) Infants, it is well known, are pcculi.nrly susceptible of 
the effects of opium, so that they are sometimes destroyed by doses 
of one or two minims. On the other hand, in certain forms of 
disease,—like adults they will take large doses of this drug with¬ 
out injtiry. Dr. Kevins has rej>orted the case of a negro child, aged 
fifteen months, affected ivilh idiopathic tetanus, to which two 
minims of laudanum and four of spirit of sulphuric ether were 
given every hour. The next day the rigidity of the muscular 
system was undiminished, although the child had taken about 
forty minims of the tincture: Four ijiinims of huulanum were 
then given every hour, and on the following day the rigidity 
had much abated. The child liad then taken two drachms of 
laudanum in two days, but there were no signs of narcotism. 
(Medical Gazette, vol. xlvi. p, 981.) 

Tartar emetic presents a similar peculiarity. This medicine 
has been safely and beneficially prescribed in large doses and 
for a long continuance in pulmonary diseases and rheumatism. 
Tommasini and Laennec were in the habit of prescribing largely 
on the Italian theory of contra-stimulus. Persons affected 
with pulmonary disease manifested, ejenerally speaking, a “ to¬ 
lerance ” of the medicine if given in large doses and at short 
intervals. When this tolerance was once set up, the medicine 
%vas productive of benefit, but when not established, either from 
peculiarity of constitution- or other causes, it was withdrawn. 
(See Pereira, Materia Medica, 4th cd., vol. i. p. 101; Forbes’ 
Translation of Laennec on Diseases of the Chest, pp. 251, 260; 
also Della Kuova Dottrina Medica Italiana, del Prof, Giacomo 
Tommasini, Firenze, 1817.) The facts connected with the to¬ 
lerance of certain medicines in poisonous doses, arc of some 
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medico-legal importance. Although well known to jirofessional 
men, it is a remarkable circumstance that they should have been 
recently adfluced by learned physicians as furnishing a proof that 
tartar-emetic is not a poison,and is not likely to destroy life! Whcti 
the death of Ann l^aimcr was referred by l)r. Rees and myself t<i 
the repeated doses of tartar-emetic which had been administered to 
her, the practice of Tonimasini in giving large doses with safet}", 
was adduced by certain medical writers as proving the very re¬ 
verse of what that eminent physician intendet^ Tommasini and 
Laennec did not ])rescribc large doses of this mineral tor persons 
wliose state of health did not require antimony in any shape ; and 
they gave cs]>ccial jneeautions respecting the use of it in diseases 
of tbe lungs,—that where irritant effects followed, it should be 
withdrawn ; and it could not then be persisted in without endan¬ 
gering the life of a patient. As well might these writers have 
argued that ojtium was not a dangerous drug, and might be given 
to a healthy person in large or frequent doses, because they had 
known such doses of it borne without any syjnptom of poisoning 
in cases of tetanus and hydro])hobia! The absurdity of such 
reasoning would have been at once perceived had Ann Palmer 
been treated with sueh heroic doses of opium as are safely given 
in tetanus,—but it wjis entirely overlooked with respect to the use 
of tartar-emetic; and Tomnnisiiii was thus incorrectly made re¬ 
sponsible for justifying a new system of murder by jtoison in this 
country. The fruits of these injudicious publications were seen 
in the trial and conviction of a woman {M'MuU.en\ at the Liver¬ 
pool Autumn Assizes, 1856, for the murder of her husband by 
small doses of this substance, and of a man, named Hardman, 
for the murder of his wife by similar means (Aey. v. Hardman, 
Jjiverpool Autumn Assizes, 185^). An error like this once 
widely circulated, is not easily eradicated. 

The authority of Orfila has been erroneously quoted in support 
of the view that large doses of antimony might be given with 
comparative impunity. This distinguished medical jurist, in 
speaking of the doses of poisonous substances, makiis the follow'- 
iug remarks: “ Persons labouring under certain forms of disease, 
will bear without injury, considerable doses of a poisonous sub¬ 
stance, while much smaller doses would produce dangerous 
effects on the same perso*s in a normal state. We may cite, in 
proof of this, the effects of tartar-emetic in inflammation of the 
lungs, &c. Would any body venture to assert that these 
poisonous substances are not deleterious to man because they do 
not always act as poisons even in very large doses? Certainly 
not; it would merely prove that those substances, which arc 
I'eally poisonous in the generality of cases, are not poisonous in 
the same doses under certain conditions in which they are 
tolerated." (Toxicologie, 5eme edition, 1852, tome i. p, 13.) 
That barristers, in defending an accused person, should quote only 
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such parts of a book as precisely suited their purpose, and en¬ 
deavour to suppress all others, is not surprising; but that medical 
writers, pretending to instruct the profession, should thus deal 
with an authority with a view of condemning, by anticipation, 
opinions solemnly cxjwessed on oath by witnesses for the Crown 
is, to say the least, an unwarrantable practice. The only excuse 
for such conduct is that they had not read the book frotn which 
they quoted. 

This tolerance of poisonous medicines in large doses may also 
account for certain facts, noticed by Dr. Hoenerkopf, on the com- 
]»arative impunity with which sulphtUeof cupper may be taken by 
children affected with croup, in the treatment of which disetisc it 
appears to be much used by German physicians. Dr. IJoqpcr- 
kopf gave to a child affected with croup, 216 grains of sulphate 
of copper in eight days, making a daily average of twenty-seven 
grains. To another child, four and a half years old, he gtivc 150 
grains in seven days; to a third, two years old, he gave 189 
grains in twenty-four days, or about eiglit grains daily; and he 
cites other cases in which equallj' large doses w('rc given, not 
only with impunity, so far as symptoms of poisoning were con¬ 
cerned, but with benefit to the patient. (See t’asper, Vicrtcl- 
jahrschi'ift, 1855, p. 227.) I quite agree with Dr. Sj^ielinan, who, 
in commenting upon these cases, observes, that from such data it 
would be most illogical to contend that sulidiate of copj)cr was 
not a poison; and that it might be given to healthy persons in 
similar doses with imputiity. (Casiier’s Vierteljahrschrift, 1856, ii. 
p. 45.) Habit may to a certain extent allow of a slight increase 
or frequent repetition of the dose; but there is reason to believe 
that the powers of the medicine are spent on the disease, and it 
is only on recovery that these Jarge doses, if continued, exert a 
poisonous action. The noxious action of this substance is sus¬ 
pended, This is clearly the case with ojiium and inoryihia in the 
treatment of mania, tetanus, and hydrophobia. (Sec post, p. 108.) 
Dr. Kees informed me of a case in June, 1857, in which 
a lady suffering from acute jmcrperal mania, took thirty grains 
of hydrochlorate of morphia in twenty-four hours, without any 
injurious cunseciuenccs. She had not been accustomed to take 
narcotics. Dr. llees sent me a portion of the morphia-salt, which 
I found to be of the usual pharmaceutical kind. This was an 
instance of tolerance from disease. 

A case, of which the details are elsewhere given (ante, .p. 88), 
appears to indicate that in certain forms of paralysis there may 
be a tolerance of strychnia in large and fatal doses, although 
undoubtedly habit in this instance influenced materially the ope¬ 
ration of this poison. 

Idiosyncrasy. —This is a term applied to that peculiar condi¬ 
tion of body, the reverse of habit, in which small medicinal 
doses of poisons, such as opium, arsenic, strychnia, mercury, or 
antimony so seriously affect a person as to endanger life. Thus 
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it increases the cflTect of poisons, or confers on an ordinary 
medicinal dose a poisonous instead of a curative action. On 
otlier occasions, irrespective of habit or of tolerance from dis¬ 
ease, a large dose of a poison may be taken and produce no 
dangerous consequences. l>r. Christison mentions a remark¬ 
able instance of this kind, in which a gentleman, unaccustomed 
to the use of opium took nearly an ounce of good laudanum 
without any cflect. (On Poisons, p, 32.) This form of idiosyn¬ 
crasy by which poisons cease to operate as such, is compara¬ 
tively rare ; for, as a general rule, no particular state of the body 
is a safeguard against their ojteration ; but daily experience 
teaches us, that some persons are more powerfully affected than 
others by an ordinary tlosc of opium, arsenic, antimony, and other 
substances. Some persons cannot tolerate arsenic in any dose ; 
some arc readily affected with lead-disease from causes from 
which the greater immber of persons do not suffer. There are 
others on whom small medicinal doses of arsenic, mercury, 
antimony, or opium, produce serious symptoms. 1 have known 
the twenty-fourth part of a graitt of tartar-emetic to produce in 
an adult, nausea, vomiting, and extreme depression. A third 
form of idiosyncrasy is seen, where a substance generally re¬ 
puted harmless anti used as an article of food, produces elfects 
so elo.scly resembling those of poisoning, as very frequently to 
have given rise to serious mistakes. 'J his is the case with ])ork, 
certain kinils of shell-fish and mushrooms. There may be 
nothing poisonous in the food itself ; but it acts as a poison in 
jiarticular constitutions ;—whether from its being in these cases 
a poison per se, or rendered so during the process of digestion, 
it is difficult to say. 

The subject of idiosyncrasy is of some importance in a 
medico-legal view, when symptoms resembling those of poi¬ 
soning follow a’ meal consisting of a particular kind of 
food. In such a case, without a knowledge of this peculiar 
condition, we might hastily attribute to poison, effects which 
were really due to another cause. It would appear that in 
some instances idiosyncrasy may be acquired— i. e. a person 
who, at one period of his lil'c, had been in the habit of partaking 
of a particular kind of food, may find at another period that 
it will disagree with him. If pork has been disused as an 
article of diet for many ye.ars, it .cannot always be resumed by 
individuals with impunity. When the powers of life have 
become enfeebled by age, the susceptibility of the system to 
poisons is increased i thus aged persons may be killed by com¬ 
paratively small doses of arsenic and opium. Opium especially 
affects the aged who are labouring under pulmonary disease. 
Infants have been destroyed by very small doses of opium. Cases 
of acquired idiosyncrasy arc very rare ; it appears to be if we 
may so apply the term, a congenital condition. 
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CHAPTER 7. 

CLASSIFICATION OP POISONS-SPECIAL CHARACTEKS OF IRRI¬ 
TANTS-DIFFERENCE BETWEEN CORROSIVE AND IKRITANT 

I'OISONS - NEUROTIC I'OISONS - CEREBRAL, SPINAL, AND 

CEBEBRO-SPINAL POISONS. 

Poisons were formerly arranged, in three classes according to 
the kingdom from which thcy«\verc obtained ; and tlius we had 
mineral, animal, and vegetable poison.?. The inutility of such a 
classification must be apparent when it is considered, that we do 
not, by adopting it, acquire any knowledge of the properties of 
a poison or of its action on the economy. If applied at all, it 
should be only in a form subordinate to a physiological classifi¬ 
cation, so as to allow of the arrangement of poisons in analogous 
groups. A recent writer on 'J'oxicology, M. Flaiidin, has en¬ 
deavoured to revive the old division of poisons into mineral, 
vegetable, and animal. (Traite»des Poisons, i. 225, ed. 1846 ) 
There appears to be no good reason for the reintroductiou of 
this clas.sification, while there are many objections to it. In 
stating that opium is a narcotic, or tliat cantharides is an irri¬ 
tant poison, we convey some idea of the mode of action of these 
substances ; but it is not so when we apply to them only the 
terms vegetable atid animal. We are then left in entire uncer¬ 
tainty as to their mode of operation. All classifications arc 
necessarily more or less arbitrary ; but in making our selection, 
we are bound to prefer that which, while it arranges poisons in a 
certain order, carries us beyond the mere knowledge of the 
kingdoms from which they are derived. 

In the latest edition of his work, (Jrfila has divided poisons 
into four classes ;—1. Irrritants ; 2. Narcotics ; 3. Njircotico- 
acrids ; and 4. Scf>tic or jjutrefying poisons. The first class 
included by far the largest number of bodies, namely, all mine¬ 
ral poisons, and many belonging to the vegetable kingdom ; 
while the second class contained substantially only two—opium 
and prussic acid. The fourth class included the various animal 
poisons with a few gases, and the remaining substances were 
mixed indiscriminately, under the designation of narcotico-acrids. 
This classification, in a modified form, has been generally adopted 
by English writers : it was followed in the former edition of 
this book. M. Galticr, writing in 185.5, divides the subject 
into Inorganic and Organic poisons, the former class including, 
1. Metalloidal; 2. Acid; 3. Alkaline; and 4. Metallic poisons; 
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while in the latter class are placed, 1. Vegetable poisons; 2. 
Animal; 3. Alimentary substances (mushrooms, unwholesome 
food, &c.)! 4. Gaseous poisons. While poisons do not admit of 
a perfect arrangement, either according to their effects—the 
organs which arc affected by them, or tlie kingdom of nature 
I'rom which they are derived, there is room for the adoption of 
a modification of these arrangements, which, although not free 
from objectii>n, appears to me sufficient for practical purposes. 

The substances called Ikuitant ])oisons, arc so well marked 
in their characters, that they an; retained as a class, divisible into 
tlir(‘c sections, according to their nature, namely, Mineual, 
Vegetahi.e, and Animal ; and the mineral or inorganic irri¬ 
tants are again divided into the sub-sections Non-metallic and 
Metallic poisom. Those irritants which are derived from the 
vegetable and animal kingdoms, except savin and cantharides, 
are not very often employed criminally. 

Considering the Gaseous poisons sufficiently peculiar in their 
properties and effects on the body to reejuire a separate classifi¬ 
cation, the remaining substances belonging to the vegetable 
kingdom may be placed in one large class under the name 
of Meurotic poisons. Their effects arc chiefly manifested on 
the brain, spinal marrow, and nerves; some more particularly 
affect the brain, others the spinal marrow, and others again 
both of these organs. In the yegctablc state, as in the form of 
roots, leaves, or seeds, they may give rise to pain and irritation 
in the alimentary canal, hut the active principle when separated 
from the plant, docs not commonly produce these effects, except 
when it is qf an acrid or of a corrosiye-^j^ure. 

The class of Neokotics, here conducted out of the Narcotic 
and Narcotico-irritant classes, admits of a division into thjree 
sections, according to the organ specially affected by the poison, 
namely, Ceueukal, Si'inal, and Cekebko-spinal. 
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The Cereim/poisons include the pure narcotics, such as opium, 
with its alkaloid morphia, hyoscyamus, and afew other substances. 
Their action is, as the name is intended to imply, chiefly con- 
flned to the brain. They produce stupor and insensibility with¬ 
out convulsions. The Spinal poisons arc those, the action of which 
is chiefly conflned to the spinal marrow, manifested by violent 
convulsions, sometimes of the tetanic, and at others of the clonic 
kind. Spinal poisons, do not necessarily cause a loss of sensi¬ 
bility or consciousness ; there is rarely any symptom of nar¬ 
cotism when they are taken or administered as poisons. Nux 
vomica and its alkaloid strychnia are types of this form of poi¬ 
soning. The Cerebrospinal poisons include those which produce 
symptoms indicative of an action on the brain and spinal marrow, 
delirium, convulsions, coma, and paralysis. Conia, aconitina and 
atropia, as well as the plapts from which they are derived, furnish 
exam])lcs of this group of poisons. In some instances their effects 
are specially manifested on the nerves of motion by exciting or 
paralysing them, in other instances on the nerves of sensation by 
exalting or destroying sensibility,—but in the greater number 
of cases effects are produced on both. In a few instances a 
poison appears to affect directly the contractility of the muscles, 
irrespective of its action on the nerves. 

Irritant Poisons. —The irritants are possessed of these 
common characters. When takeju in ordinary doses, they oeca- 
sion speedily violent vomiting and purging. These symptoms 
are either preceded, accompanied, or followed by intense pain in 
the abdomen, commencing in the region of the stomach. The 
peculiar cftects of the poison are chiefly manifested on the 
stomach and intestines, which, as their name implies, they 
irritate and inflame. Many substances belonging to this class of 
poisons possess corrosive properties, such as tlie strong mineral 
acids, caustic alkalies, bromine, corrosive sublimate, and others. 
These, in the act of swallowing, are comraordy accompanied by 
an acrid or burning taste, extending from the mouth down the 
tEsophagus to the stomach. Some irritants do not possess any 
corrosive action, — of which we have examples in arsenic, the 
poisonous salts of baryta, carbonate of lead, cantharides, &c„ 
and these are often called pure irritants. They exert no clicmi- 
cal action on the tissues with which they come in contact ; they 
simply irritate and inflame ttiem. 

Difference between corrosive and irritant poisons. —There is 
this difference between Corrosive and Irritant poisons. 
Under the action of corrosive poisons, the symptoms are com¬ 
monly manifested immediately, because mere contact produces 
destruction of a part, usually indicated by some well-marked 
symptoms. In the action of the purely irritant poisons, the 
symptoms are generally more slowly manifested, rarely showing 
themselves until at least half an hour has elapsed from the time 
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of swallowing the substance. Of course, there are exceptions to 
this remark ; for sometimes irritants act speedily, though seldom 
with the rapidity of corrosive poisons. It is important, in a 
practical view, to distinguish whether in an unknown ease, the 
poison which a person, requiring immediate treatment, may 
have swallowed, is of an irritant or corrosive nature. This may 
bo generally determined by a knowledge of the time at which 
the symptoms first appeared after the suspected substance was 
taken. In this way we may often easily distinguish between a 
case of poisoning from arsenic and one from corrosive sublimate. 
There is also another point which may be noticed. As the cor¬ 
rosion is due to a decided chemical action, so an examination 
of the mouth and fauces may enable us to determine the nature 
of the poison swallowed. 

It has been already stated that there are some irritanifpoisons 
which have no corrosive properties, and therefore never act as 
corrosives ; but it must be remembered that every corrosive mat' 
act as an irritant. Thus the action of corrosive sublimate is 
that of an irritant poison, as while it destroys some parts of the 
coats of the stomach and intestines, it irritates and infiames 
others. So again most corrosive poisons may lose their corrosive 
properties by dilution with water, and then they act siinjtly as 
irritants. This is the ease wdth the mineral acids and bromine. 
In some instances, it is not -easy to say whether an irritant 
poison possesses corrosive properties or not. Thus oxalic acid 
acts immediately, and blanches and softens the mucous mem¬ 
brane of the mouth and fauces, but I have not met with any de¬ 
cided marks of what could be called chemical corrosion pro¬ 
duced by it ill the stomach or viscera. 

Neuuotic Poisons. —Neurotic poisons act chiefly on the 
brain and spinal marrow. Either immediaiely or some time 
after the poison has been swallowed, the patient suffers' from 
headache, giddiness, paralysis, stupor, delirium, insensibility, and 
in some instances convulsions. The cerebral poisoPs, or those 
which aflect the brain only, have no acrid burning taste like the 
corrosive iiTitants ; and they rarely give rise to vomiting or 
diarrhoea. When these symptoms follow the introduction of 
the poison into the stomach, the effect may be ascribed either to 
the quantity in which the poison has been taken and the mccha- 
nieal distension of the stomach thereby produced, or to the 
poison being combined with some irritating substance, such as 
alcohol. The pure cerebral and spinal poisons are not found to 
irritate or inflame the viscera. 

Notwithstanding the well-defined boundary thus apparently 
existing between these two classes of poisons, it must not be 
supposed that each class of bodies will always act in the manner 
indicated. Some irritants have been observed to affect the brain 
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or the spinal marrow remotely, {.e. through the circulation, and 
as the result of absorption. This is the case with oxalic acid 
and arsenic. Both of these common poisons have in some in¬ 
stances, from the first, given rise to symptoms closely resembling 
those of narcotic poisoning ; namely, coma, paralysis, and 
tetanic convulsions. In a case of poisoning by arsenic which 
occurred to Dr. Morehcad, of Bombay, the symptoms of narco¬ 
tism were so strongly marked, that it wjis believed at first the 
man had taken a narcotic. (Med. Gaz. vol. xliii. p 1055.) I 
have met with one case of poi.soning by arsenic in which there 
was paralysis of the extremities, with an entire absence of 
jiurging, during the eight days which the deceased survived. 
In fact, there is in some cases a nearly complete substitutioji of 
one set of symptoms for another. i\n intelligent writer has 
assumed that these unusual eflccts of irritant poisons ai‘c only 
observed in the final stage, i.e. immediately preceding death ; 
and as these effects are similar in many cases, though produced 
by different agents, he considers it to be an error on the jiart of 
toxicologists, to apply the term narcotic to the effects produced 
by oxalic acid or arsenic (Billing’s Brincii)lcs of Medicine, 107). 
The case by Dr. Morehead above quoted, show's among nu¬ 
merous other examples, that narcotic synii)toms may be pro¬ 
duced primarily by arsenic, and not merely as a secondary 
result, from exhaustion of the vital powers in the last stage of 
poisoning. On the other hand, in the chapter on ojiium, a case 
of ])oisoning by a large dose of this drug will be found related, 
in .which there was an absence of the usual sypiptoms of cere¬ 
bral disturbance, and the presence of others resembling those of 
irritant poisoning—namelyi pain and vomiting. Thus, then, wc 
must not allow ourselves to be deceived by the idea that the 
symptoms arc always clearly indicative of the kind of poison 
taken. The narcotic poisons arc few in number, and belong to 
the vegetable kingdom. Some of the poisonous gases possess a 
narcotic action. 

Some poisons belonging to this class, when taken in the form 
of leaves or roots, have a compound action. At variable 
periods after being swallowed, they give rise to pain, vomiting, 
and sometimes diarrhuMi, like irritants ; they sooner or later pro¬ 
duce delirium, stupor, coma, paralysis, and convulsions, owing to 
their effect on the brain and spinal marrow ; but they vary much 
io mode of operation. They possess the property, like 
irritants, of irritating and inflaming the stomach and bowels. As 
familiar examples, we may point to monkshood, tobacco, bella¬ 
donna, and poisonous mushrooms. This section of poisons 
(cerebro-spinal) is very numerous, embracing a large variety of 
well-knowH vegetable substances; but they rarely form a subject 
of difficulty to a medical practitioner. The fact of the symp- 
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toms occurring after a meal at which some suspicious vegetables 
have been eaten, coupled with the nature of the symptoms them¬ 
selves, will commonly indicate the class to which the poison 
belongs. Some neurotic poisons have a hot acrid taste, such 
as the aconite or monkshood, while others are intensely bitter, 
such as picrotoxia, strychnia, brucia, and morphia. 

The greater tiutnber of poisons belong to the class of irritants 
and to the cercbro-spinal subdivision of the class of neurotics. 
It is, in fact, rare to find that the brain is aft'ected without the 
spinal marrow, or vice versa. Hence the number of poisonous 
substances, which can be truly called cerebral or spinal, are 
A-cry few. 

Among the poisonous gases some act as irritants on the throat 
and lungs (ammonia and nitrous acid); others act on the 
brain chielly (carbonic acid and carbonic oxide), they are cere¬ 
bral poisons ; while others again produce their effects on the 
brain and spinal marrow, causing coma and convulsions (sul¬ 
phuretted hydrogen and cyanogen). 

We are at jiresent hardly acquainted with the special action 
of some of the substances enumerated and classified as poisons; 
they have been arranged in this work according to their effects, 
as ascertained by toxicologists from experiments on animals, as 
well as frcjm the lew cases in which they have acted as poisons 
in the human subject. 


CHAPTEE 8. 

EVIDENCE OK POISONING IN THE DIVING SUB.TECT — SYMPTOMS 

OCCUR SUDDENLY-CAUSES OF RETARDATION OF SYMPTOMS 

-ACTION OF POISONS AGGRAVATED BY DISEASE-SYMPTOMS 

CONNECTED AVITH FOOD OR MEDICINE-SUDDEN DEATH FROM 

NATURAL CAUSES MISTAKEN FOR POISONING - SEVERAL 

PERSONS ATTACKED SIMULTANEOUSLY-EVIDENCE FROM THE 

DETECTION OF POISON IN FOOD. 

We may now proceed to*considcr the evidence of poisoning in 
the living subject. To the practitioner the diagnosis of a case bf 
poisoning is of great importance, as by mistaking the symptoms 
produced by a poison for those arising from natural disease, he 
may omit to employ the remedial measures which have been 
found efficacious in counteracting its effects, and thus lead to 
^he certain death of a patient. To a medical jurist a correct 
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knowledge of the symptoms furnishes the chief evidence of poi¬ 
soning, in those cases in which persons are charged with the 
criminal administration of poison with intent to murder, but from 
th» effects of w'hich the patient ultimately recovers. The symp¬ 
toms produced during life, constitute also an im})ortant part of 
evidence, in those instances in which the poison proves fatal. At 
present, however, we will suppose the case to be, that poison 
has been taken and the patient survives.. Most toxicological 
writers have laid down certain characters whereby it is said 
symptoms of poisoning may be distinguished from those of dis¬ 
ease. 

1. In poisoning, the symptoms appeak sohdeni.t, whii.e 
THE PEUSON IS IN HEALTH. —It is thc comuion character of 
most poisons, when taken iii the large doses in which they arc 
usually administered with criminal intent, to produce serious 
symptoms either immediately or within a very short period after 
they have been swallowed. Tlieir oj)cration, under such circum- 
stance.s, cannot be suspended, and then manifest itself after an 
indefinite interval; although this was formerly a matter pf uni¬ 
versal belief, and gave rise to many absurd accounts of what was 
termed slow- poisoning. In modern times, the negroes of Mar¬ 
tinique have been said to i) 0 sscss this art, but the researches of 
Dr. Ilufz show that this is an erroneous statement. (Annalos 
d’Hygiene, 1844, i. 392; also ii. 1?0.) It is very true that these 
powerful agents, given at intervals in small doses, do not cause 
those striking symptoms upon which a practitioner comnionly 
relies as evidence of poisoning. They may then produce dis¬ 
order, but of so slight a nature, as scarcely to excite suspicion. 
In fact, under these circumstances, the symptoms often so closely 
resemble those of disease, that an experienced ])ractitioncr nniy 
be easily mistaken respecting their origin, especially when no 
circumstances exist to create the least suspicion of criminality on 
the part of relatives and others around thc patient. Arsenic 
given in small doses, at long intervals, has thus occasioned 
symptoms resembling those which depend on chronic disease of 
the stomach. After repeated attacks and recoveries suspicion 
may be completely disarmed. Among several cases of this kind 
which have been referred to me for investigation, was one in 
which it was alleged that a farmer in one of the midland counties 
had been poisoned two years before by his housekeeper, who was 
a respectable person, and most attentive to him as a nurse during 
his illness. He had been attacked at intervals with vomiting and 
other signs of disorder of the stomach about three months before 
his death, but recovered under medical treatment. About ciglit 
days before his death thc symptoms recun’ed with greater 
violence than ever, and he sank under them. They were referred 
to ulceration of the stomach, so closely did they resemble those 
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of disease. As there was no suspicion of poison, the body was 
not examined; and nothing would have been known respecting 
the real cause of death, but for a statement made two years 
afterwards, by the housekeeper, that she had on two occasM|ns 
administered to her master small doses of arsenic, and the last, 
probably from its being larger than the first, had occasioned 
death.* In the case oi Reg. v. Wooler (Durham Winter Assixes, 
1855), it was proved that the deceased had been labouring under 
symi)toms of poisoning by arsenic, for a period of about six weeks 
before her death. The s^'inptoms showed that she must have 
received the poison at different j)eriods in small doses. At first 
they were referred to disease. It was, however, their continu¬ 
ance and their occasional violent recurrence in spite of treatment, 
that induced a suspicion of poisoning, which was confirmed by 
a chemical examination of the urine, and subsequently of the 
body. This is the only form of slow poisoning now known to 
toxicologists. Again, there arc what are called accumulative 
poisons,— substances which, in small divided doses, given at long 
intervals, produce scarcely any perceptilrle effect on the system; 
but which api)car to accumulate in the body, and their power is 
said to be unexpectedly manifested with sudden and vioknt 
energy. To these forms of })oisoning, which it is extremely rare 
to meet with on criminal charges, the characters about to bo 
described are not applicable. • 

When poison is criminally administered, it is almost always in 
such doses as to cause the symptoms tt) appear suddenly, and to 
run their course with great rapidity. The symptoms of poison¬ 
ing by prussic acid, oxalic acid, or the salts of strychnia, generally 
appear either immediately, or within a very/ew iixinutcs after the 
poison has been swallowed. In one case, however, where the 
dose of prussic acid was small and insufficient to produce death, 
the poison was supposed by the patient not to have beguir to 
act until after the lapse of fifteci#minutcs. (Ed. Med. and Surg, 
Journal, vol. Ixix. p. 72.) The symptoms caused by arsenic and 
other irritants, and, indeed, by ail poisons generally, are com¬ 
monly manifested in from half an hour to an hour. It is rare that 
the api>earance of the symptoms is protracted for two hours, ex¬ 
cept under certain peculiar states of the system. It is said, that 
some neurotic poisons, such as the poisonous mushrooms, may 
remain in tlie stomach twelve or twenty-four hours without giving 
rise to symptoms; and this is also affirmed to be the case with 
some animal irritants, such as decayed meat; but with regard to 
the first point, it has been showii by Dr. Peddie, that mushrotims 
have produced symptoms in hAlf an hour; and a case has fallen 
under my own observation, in which the symptoms from noxious 
food came on within as short a time after a meal, as is commonly 
observed in irritant poisoning by miueral substances. In cases 
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of poisonings by phosphorus, .the syniptoms do not commonly 
beg:in until after the lapse of some hours. 

Influence of sleep. —The symptoms produced by some of the 
nrifre common poisons, arc apt to be retarded under certain con¬ 
ditions of the system. When an irritant poison is taken on a full 
stomach, the ‘syrnijtoms do not usually appear so speedily as 
when the stomach is empty. So again, it is stated by Dr. Chris- 
tison, from cases which have fallen under his notice, that sleep 
retards the action of arsenic, and the same may hold with other 
irritants. Thus, if a person shotild happen to full a.slee]) soon 
after swallowing a ])oison, it may not iwoduce the usual symp¬ 
toms until four or five hours afterwards, or the occurrence of 
those may be even longer protracted. This is supposed to be 
owing to the gener.al state of insensibility of the boily, and the 
depressed condition of the nervous system during sleep. 

Influence of inloxicalion. — This state has been considered to 
retard the operation of opium. Observations of this kind must, 
of course, be accidental; and there is scarcely a sufficient number 
of cases reported of narcotic poisoning under these circumstances, 
to justify a decided opinion on the point. It was observed of a 
pi^on who had swallowed a strong dose of opium, while par- 
tiOTy intoxicated, that the symjitoms were some hours before 
they were manifested. Perhaps, strictly speaking, the symptoms 
in these cases arc ina^ed. 

Influence of disease. —A diseased state of the body may 
render a person conijianatiycly unsusceptible of the action of 
some poisons, while in other instances it may increase their 
action, and render them fatal in small doses. In dysentery and 
tetanus, a person wiU take, without being materially affected, a 
quantity of opium sufficient to kill an adult in average health. 
Mania, cholera, hysteria, and delirium ti’cmens, arc also diseases 
in Avhich large doses of opium may be borne with comparative 
imjiunity. In a case of hemij^egia, a Avoman aJt. 29, took for 
six days, three gi’ains of strychnia daily without injurious conse¬ 
quences—the dose having been gradually raised (Gaz. Med. 
Mai 1845) ; Avhilc one grain of strychnia is commonly regarded 
ns a fatal dose to a healthy person. In a case of tetanus, 
Dupuytren gave as much as two ounces of opium at a dose (60 
grammes), without serious consequences. (Flandin, Traite des 
Poisons, i. 231.) It has also been remarked, that persons 
affected with tetanus rre not easily salivated by mercury. 
(Colics’s Lectures, i. 77.) The effect of certain diseases of the 
nervous system as well as of habit, either in retarding the 
appearance of symptoms, or by tolerance in blunting the opera¬ 
tion of a poison, it is not difficult to appreciate ; and they arc 
cases which can present no practical difficulty to a medical 
jurist. (See Influence of Tolerance, ante, p. 88, 98.) 
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On the other hand, in certain diseased states of the system, 
there is an increased susceptibility to the action of poison, or 
what is termed intolerance of certain drugs. Ordinary meiji- 
cinal doses may in such cases exert a poisonous action. 
Thus, in persons who have a tendency to apoplexy, a suiull 
dose of opium may act more quickly and prove fatal. In one 
labouring under inflammation of the stomach or bowels, there 
would be an increased susceptibility of the action of arsenic 
or other irritants. An instance of the influence of disease 
in increasing the operation of poison, is occasionally seen in 
cases of diseased kidney (granular degeneration), in which very 
small doses of mercury have been observed to produce severe 
salivation, leading to exhaustion and death (ante, p. 99). A 
knowledge of this fact is of importance in reference to charges 
of malapraxis, when death has arisen from ordinary doses of 
calomel administered to persons labouring under this disease. 
(A medico-legal case in wdiich this question arose, will be found 
fully reported in Guy’s Hospital Reports, Vol. iv. Oct. 1846, p. 
443.) Small doses of mercurial medicines have frequently pro¬ 
duced fatal salivation in children recovering from measles and 
other eruptive diseases. As a general principle it may be 
aftirmed, that whenever the body is much debilitated by disease, 
poisons acquire greater virulence of action. These facts con¬ 
nected with the influence of disease are obviously of some im¬ 
portance in relation to those cases w'here the person who has 
taken the poison is already in a diseased or exhausted state. 
Thus, then, there are but few exceptions to the rule laid down, 
that the symptoms of poisoning are liable to appear suddenly ; 
and that in most cases they are manifested within an hour after 
the substance has been taken. 

St/niptoms appear during a state of health .—Symptoms of 
poisoning often manifest themselves in a person while in a state 
of perfect health, without any apparent cause. This rule is, of 
course, open to numerous exceptions, because the person ou 
whose life the attempt is made, may be actually labotiring under 
disease ; and under these circumstances, the symptoms of 
poisoning are so obscure as often to disarm all suspicion. 
When poison is administered in medicine to a person labouring 
under illhess, a practitioner is liable to be deceived, especially if 
the disease under which the patient is laboui'ing be of an acute 
nature, and attended by symiitoras of disorder in the stomach or 
bowels. Several cases of poisoning have occurred within a 
recent period in which arsenic was criminally substituted for 
medicine, and given to the patients while labouring under a 
disorder of the bowels. Hence it may be said with respect to 
this character of poisoning, that when in a previously healthy 
person, violent vomiting and purging occur suddenly, and 
without any assignable cause, such as disease or indiscretion 
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in diet, to account for them, there is strong reason to suspect 
that irritant poison has been taken. When a person is already 
labouring under disease, wc must be especially watchful on the 
occurrence of any sudden change in the character or violence of 
the symptoms, unless such change can he easily accounted for 
on common or well-known medical })rinciples. In most cases of 
criminal poisoning, we meet with alarming symptoms without 
any obvious or sufficient natural cause to explain them. The 
practitioner is of course aware that there are certain diseases 
which are liable to occur suddenly in healthy people, the exact 
cause of tvhich may not at first sight be apparent ; therefore 
tills criterion is only one among many oii which a medical 
opinion should be founded. 

It has been said that the symptoms of poisoning are charac¬ 
terised either by a regularity of increase, or by their becoming 
more and more aggravated as the case advances ; but this is a 
weak criterion. In the operation of most oi the active irritants, 
there arc often remissions, and occasionally intermissions of the 
symptoms, so as to give rise to a false hope of recovery. It must 
not therefore be inferred that a recurrence of the symptoms of 
irritation is necessarily indicative of the administration of a fresh 
dose of poison. The character of the symptoms is in some cases 
liable to be suddenly changed ; vomiting may cease, and may be 
succeeded by coma. While, then, on the one hand, such a 
case might, by our trusting too much to this criterion, be re¬ 
garded as one rather of disease than of poisoning, there arc, on 
the other hand, certain diseases which are very rapid and violent 
in their progress,—and the symptoms of these might, for the 
same reason, be mistaken for those of jioisoning. 

The observations here made chiefly refer to irritant poisoning ; 
but they apply with equal force to the administration of neurotic 
poisons. If a person in health is sudilenly seized with stupor,' 
convulsions, delirium, or insensibility, we have just ground for 
suspicion, unless some natural cause be afiparent. Many 
forms of nervous disease may attack a person in health sud¬ 
denly, and therefore a careful observation of the symptoms should 
be made# in reference to their mode of commencement, nature, 
progrc.ss, duration, amenability to treatment and result. 

2. In poisoning, the symitoms appear soon after a meae, 

OR soon AFTER SOME SOLID OR LIQUID HAS BEEN TAKEN. -This 

is by far the most important character of poisoning in the 
living body. It has been already stated, that most poisons 
begin to operate within about an hour after they have been 
swallowed ; and although there are a few exceptions to this 
remark, yet they occur under circumstances easily to be appre¬ 
ciated by a practitioner. Thus, then, it follows, that, supposing 
the symptoms under which a person is labouring, to depend on 
poison, the substance has most probably been swallowed either 
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in food or medicine, from half an hour to an hour previously. 
It must be observed, however, that cases of poisoning may occur 
without the poison being introduced by the mouth. Oil of vitriol 
has been thrown up the rectum in the form of injection, and has 
caused death : the external api»llcation of arsenic, corrosive 
sublimate, and cantharidcs has destroyed life. In one case, 
arsenic was introduced into the vagina of a female, and she 
died in live days under all the sympb^ms of arsenical poisoning. 
(Schneider, Ann. der Gcs. Staatsar/.neikunde, i. 229.) In 
another instance (Reg. v. Wooler) there was reason to bclieyo 
that arsenic was administered to the deceased in an enema. I 
found arsenic in a portion of wadding taken from the piston of an 
instrument used for the injection. Such cases are rare, but 
ucverthclcss the certainty that they have occurred where their 
occurrence could hardly liavc been anticipated, shows that in a 
sus])icious case, a practitioner should not deny the fact of 
poisoning, merely because it is proved that the patient could 
not have taken the poison in the usual way — by the mouth. 

Again, persons may be destroyed by the vapours of ether, 
chloroform, amyicne, prussic acid, or other powerful volatile 
poisons, introduced into the system through the lungs. Such a 
mode of suicide, or murder, might disarm suspicion, from the 
fact of no noxious material being found in the stomach. An 
act of Parliament has been passed, which makes it felony to 
administer, or even to attempt to administer, poisons in thi% 
manner (14 and 1.5 Viet. c. 19, sec. 111.) 

Let ns suppose, however, the circumstances to have been such 
that these secret means of destruction could not have been 
resorted to, and that the poison is one of those most commonly 
selected by a murderer, such as arsenic, oxalic acid, or cortosivc 
sublimate ; then we may expect that this character of poisoning 
will be made evident to us, and that something must have been 
swallowed by the patient shortly before these alarming symptoms 
appeared. By observations attentively made, it may be in our 
poxver to connect the appearance of the symptoms with a par¬ 
ticular article of food, and thus indirectly lead to the detection 
of a criminal. Supposing that many hours have passed since 
any solid or liquid was taken by a person, without any effect 
ensuing,—it is probable that the symptoms are due to some 
other cau.se, and not to poison. The time of the occurrence of 
symptoms in relation to a particular •meal, is then a fact of 
especial importance in forming an opinion when poisoning is 
suspected, — as the following cases will show. 

Cases .—The Crown Prince of Sweden was considered by naany 
to have becn.killcd by poison. The prince, it appears, was review¬ 
ing some troops at Stockholm, in May, 1810, when he was obksrved 
to fall suddenly from his horse, and he died in half an hour after¬ 
wards. His physician, Dr. Kossi, was accused of having adminis- 
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tered poison to him, and he was obliged for his own security to 
quit the country. It is obvious, however, from an examination 
of the particulars of the case, that had this sudden attack been 
due to poison, it could have been only one of the most active 
narcotics, given to him but a short time before he fell from his 
horse. But it was ascertained that the prince had taken neither 
solid nor liquid of any kind for at least /bur hours previously to 
his death. The allegation of poisoning was thus disproved, for 
no poison, of)crating with symptoms like those under which the 
prince had died, could have had its effects suspended for four 
hours. The cause of death was apoplexy. 

A child between two and three years of age, in tolerable 
health, was one afternoon suddenly seized with stupor, convul¬ 
sions, and insensibility, and died in twenty-three hours. After 
death the brain was found highly congested. The suspicion of 
narcotic poisoning was done away with by the fact that the 
child had taken nothing since its dinner at two o’clock, and the 
symptoms suddenly appeared at half-past five, i. e. three hours 
and a half afterwards. (Med. Gaz. xxxvi, 32.) 

If in either of these cases the symptoms had supervened 
shortly after food had been taken, it is easy to understand that 
they might have been referred to poison. By bearing in mind 
the period at which the more common poisons begin to produce 
their effects, it may often be in our power to determine summa¬ 
rily, without a chemical analysis, whether the case be one of 
poisoning or not. In several instances which have been 
brought to Guy’s Hospital, where narcotic poison was suspected 
to have been the cause of comatose symptoms and rapid death, 
there was no difficulty in deciding against the su.spicion of 
poisoning, merely from observing the circumstances under which 
the attack took place. 

The subjoined case was communicated by Mr. George, of Bath, 
to the Provincial Journal (January 24th, 1849) :—A girl mt. 16, 
who was pregnant, complained of a painful swelling of the leg. 
On the day of her death she made a hearty dinner of beef, vege¬ 
tables, and porter, with the family at one o’clock, and remained 
in the same room where she had partaken of that meal until three 
o’clock. On quitting the apartment, she began to groan, com¬ 
plained of pain at the pit of the stomach, and became faint: she 
vomited, and in three-quarters of an hour she died. On in¬ 
spection, there was an inflamed appearance both of the duo¬ 
denum and stomach. A careful analysis of the viscera as well 
as of the matter vomited revealed no poison ; and the fact that 
no symptoms had occurred during a period of two hours after 
the meal, strongly corroborated the conclusion that deceased had 
died from natural causes. 

Facts of this kind may sometimes serve to establish the inno¬ 
cence of on accused party, and at others to point out the real 
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criminal. A woman aged sixty-five, accused her husband, an 
old man of seventy, of having attempted to poison her. The 
woman was passionate, ill-tempered, eccentric in her habits, and 
subject to occasional attacks of hysteria. She handed to the 
authorities a vessel containing arsenic in coarse powder; and 
some food which she stated had been prepared for her by the 
prisoner. On analysis, the food was found to contain a large 
quantity of nrseniij. The husband was immediately committed 
to prison. The wtfe left her bed, and was apparently quite well; 
and so she remained for eight days afterwards, no symptoms 
of poisoning having manifested themselves. • She was then 
seized with a fit of mania, and was guilty of many extravagant 
acts. She died the following day, i. e. nine days after she had 
accused her husband of having administered arsenic to her in 
licr food. On an examination of the body, it was evident she 
had died from the effects of arsenic. This poison was found in 
large quantity in the alimentary canal; and there were the usual 
morbid changes in the stomach and intestines. The husband 
denied that he had administered poison to the deceased. This 
denial, however, would have availed him but little, had it not 
been for the careful medico-legal investigation of the whole case, 
made by the medical witnesses. As the husband had been con¬ 
fined in prison eight dags before the death of his wife, he could 
not have committed the crime imputed to him, unless he had 
administered the arsenic previous to his imprisonment. His 
guilt, therefore, rested ujjon the medical question, whether a large 
quantity of arsenic could be taken by a person and remain dor¬ 
mant in the system, without%iroducing any of its usual effects 
for the long period of eight days ? The witnesses very properly 
answered the question in the negative, and the husband was 
immediately discharged. (Annales d’Hygiene, 1836, ii. 391.) 
While the prisoner was with his wife, she did not suffer from the 
symptoms of poisoning, nor was there any proof that he had 
administered poison. When, however, he was so situated that 
he could not possibly have been accessory to its administration, 
she died from its effects. It was fortunate for the accused that 
he was thrown into prison, and that the case fell into the hands 
of persons versed in the subject of legal medicine. 

Jean Aitkin, or Humphreys, was tried at the Aberdeen Sep¬ 
tember Circuit, 1830, for the muVder of her husband, by pouring 
sulphuric acid down his throat as he lay asleep in bed. The 
parties frequently quarrelled, and were both addicted to habits 
of intoxication. On the night in question, some,friends had 
passed the evening with them, drinking. They left the house 
about twelve o’clock at nlfeht, and soon after this, the deceased 
was seen asleep in bed. The only persons in the honse at this 
time were the prisoner and a servant-maid, and the street door 
was locked, so that no other person could have had access. The 
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prisoner left the servant’s room on her stocking-soles,' a thing 
unusual for her, and when she returned in about twenty minutes, 
she told the servant that her husband was roaring mad with 
drink. The girl, upon going to.him, found him lying upon his 
back, declaring that he was all roasting. The prisoner at first 
showed an unwillingness to send for a medical man, but at 
length did so. 'WTien the deceased left his guests at twelve, 
there were only two glasses on the table in the room; but when 
the neighbours came in after the alarm, there were three, and 
the third was proved to have come from a room above stairs, of 
which the prlsofter had the key. This glass contained, it was 
supposed, sulphuric acid. In the room where the deceased was 
lying there was a phial which had contained sulphuric acid, but 
it was then nearly empty. The deceased lived two days, but 
never could give any further account of the matter than that ho 
went to sleep quite well, and awoke “all roasl^g,” and had 
suffered the utmost agony ever since. He evidently died from 
the effects of sulphuric acid, large quantities of which were 
detected on his shirt, on the blanket and bedcover, and a little 
on the prisoner’s bedgown and handkerchief; but not a trace of 
the poison could be discovered in the stomach or intestines* of 
the deceased* (Alison, Criminal Law of Scotland, p. 75; also 
Medical Gazette, vol. viii. p. 77.) In the defence, it was alleged 
that the deceased had voluntarily taken the poison and com¬ 
mitted suicide; but the only time at which he could by any 
possibility have taken it, was when he was drinking with his 
friends ; for immediately after they left, he went to bed, and was 
seen asleep; and, according to His own account, he awoke 
suddenly with the pain and other symptoms produced by this 
poison. It was impossible that he could have swallowed the 
acid while drinking with his friends; for the symptoms of the 
corrosives come on suddenly, and cannot bo suspended ; therefore 
the poison must have been poured down his throat while he was 
sleeping, and as the house was at that time fastened up, this act 
could only have been perpetrated by the prisoner or the maid¬ 
servant. The circumstances above mentioned clearly showed 
that the prisoner was the guilty party. It will be observed that 
all suspicion of suicide, as well as of murder on the part of the 
persons with whom the deceased had been drinking, was entirely 
removed, by attention being paid to this well-marked character 
of the corrosive poisons. 

■Valuable as this character is to a medical jurist in leading 
him to a cyrre^ft opinion in a case of suspected poisoning,—if 
overstrained it may be productive of much mischief. In the 
case of Reg. v. Palmer (Central Crimhial Court, May, 1856) it 
was’contended, on the part of the prosecution, that the deceased 
Cook had died from a dose of strychnia administered in a pill by 
the .prisoner. For the defence, two medieal witnesses. Dr. 
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Letheby and Mr. Nnnneley, were called, and they deposed, that 
in their opinion the deceased had not died from strychnia, 
because, inter alia, the length of 'time which had elapsed before 
the symptoms came on, after the deceased had swallowed the 
alleged poisoned pill, was greater than is observed in cases of 
poisoning by strychnia. The interval was proved to have been 
an hour, or not more than an hour and a quarter, the deceased 
having fallen asleep (See ante, p. 108, on the effects of sleep), and 
having suddenly awoke from the access of the symptoms. The 
medical facts were very simple. Cases of fatal poisoning by 
strychnia have been so few, that it is not possible to fix 
with accuracy even an average time for their appearance. The 
interval must vary, as with other poisons, according to dose, and 
many circumstances. One case of poisoning by strychnia was 
cited on the trial, in the hearing of these witnesses, in which 
the symptoms did not appear until one hour after the poison was 
taken ; another case is recorded (Ed. Monthly Jourpal, Feb., 
1848, p 666), in which no symptoms appeared for two hours 
and a half! In a third case, that of Assistant-Surgeon Bond, 
recently communicated to me from India (May, 1858), the de¬ 
ceased took by mistake two pills containing two grains of 
Btiychnia, and was two hours in bed before he suddenly awoke 
with the tetanic symptoms indicative of poisoning by strychnia. 
The opinion thus loosely given by these witnesses was based on 
experiments on animals I It was not only incorrect, but, under 
the circum.stances, unjustifiable, as the case of one hour’s in¬ 
terval in the human subject, quoted from the Lancet at the 
trial, was safer for guidance on such a question than the con¬ 
flicting results of a hundred experiments on dogs and rabbits. 
The admission of this scientific truth would, however, have 
seriously damaged the case set up for the prisoner. 

When symptoms resembling those of poisoning speedily 
follow the introduction of food or medicine into the stomach, 
there is always great room for suspicion ; but caution should 
be observed in drawing inferences, since extraordinary coinci¬ 
dences sometimes present themselves. In the case of Sir 
Theodosius Bouyhton, who was poisoned by his brother-in-law, 
Doucllan, in 1781, the fact of alarming symptoms coming on in 
two minutes after the deceased had swallowed what was supposed 
to be a simple medicinal draught, became a most important 
piece of evidence. There is no doubt that laurel-water had 
been substituted for the medicine by the prisoner. (See 
post, Pkussic Acid.) The practice of substituting poisonous 
mixtures for medicinal draughts or powders, is by no means 
unusual, although it might be supposed to indicate a degree 
of refinement and knowledge not commonly to be found in 
the lower class of crimin^s In other cases, poison may have 
been ignorantly dispensed for medicine. Medical practitioners 

1 2 



116 ACCIDENrS FBOU UISTAEES IK MEDICINES. 

may thus be fatally deceived. Tlio late Baron Aldersoa on 
•one occasion publicly related the following case:—An apothe¬ 
cary prepared a draught, into which another person put poison, 
intending thereby to destroy the life of a patient for whom 
the medicine was prescribed. The patient, not liking the taste 
of the draught, and thinking that there was something suspicions 
about it, sent it back to the apothecary, who, knowing the in¬ 
gredients of which he had composed it, and wishing to prove 
that he had done nothing wrong, drank it himself, and died. 
In this case, he was the unconscious agent of his own death; 
and although the draught was intended for another, the person 
who poisoned it, was held guilty of murder. 

The following case illustrates the fatal effects arising from a 
mistake made unconsciously :—A druggist in Baltimore, U.S., 
prepared some medicine for a child, from a prescription, llie 
child took a dose, and died instantly. The druggiit, on being 
questioned, declared that he had made no mistake, and was so 
confident in his accuracy that he swallowed a portion of the 
medicine, and in five minutes afterwards he was dead. On 
analysis, it was found that he had by some mistake put into 
the mixture sufficient prussic acid to kill fifty iHirsous! (Lancet, 
Feb. 14, 1857, p. 182.) 

We should, therefore, remember that on these occasions 
poison may have been ignorantly or criminally substituted for 
an innocent medicine prescribed. In 1856, a physician of this 
metropolis nearly lost his life by drinking what he su})posed to 
be an infusion of ash-leaves. He had prescribed this infusion 
for a patient who had been rendered insensible by the first dose ; 
and, in order to satisfy himself of its nature, he drank only a 
small quantity. It turned out that an ignorant herb-dealer had 
sold the leaves of belladonna for those of tlie ash, and it was 
an infusion of belladonna which had thus been taken by the 
patient and physician. In the well-known case of Palmer, 
pills containing strychnia were substituted for pills of mor¬ 
phia, prescribed and. compounded by the medical attendant. 
A medical man is not required to make himself the subject of 
experiment, for the purposes of justice. As it is impossible 
for him to say what changes may have been made in a medi¬ 
cine, or in the dispensing of it, he must always incur a risk by 
such a proceeding. A chemical analysis of the medicine, or the 
administration of some of it to an animal, will suffice to show 
whether it does or does not conttun any substance of a noxious 
or poisonous kind. 

In a case which I-was required to examine in February 1847, 
a mixture of soap-liniment and opium had been substituted for 
the tincture of sesquichloride of iron, prescribed for a female 
many months before. Some of the liniment had been given to 
m infant. And, ae it was alleged, had led. to its death. The 



FALSE IMPUTATIONS OF POISONING. 117 

motber -was tried and acquitted upon a- charge of murder at 
the Essex Lent Assizes, 1847, the cause, of death not being 
clearly traced to the action of the opiate. .(Queen v. Grat/ and 
Bright.') The defence was, that a mistake had been made in 
dispensing the medicine ; but the fact that the phial had origi¬ 
nally contained an iron-mixture, was proved by the discovery of 
iron in some brown stains upon the label, owing to a portion of 
the liquid having been accidentally spilled over It. The cork 
was also blackened by the gallic acid and tannin contained in 
it, from contact with the original iron-mixture. 

The occurrence of symptoms resembling those produced by 
poison, soon after a solid or liquid has been taken, may be a 
pxire coincidence. In such a case, poisoning is always suspected 
by the vulgar ; and it will be the duty of a medical jurist to 
guard against the encouragement of such a suspicion, until he 
has strong gfrounds for believing it to be. well founded. No public 
retractation or apology can- ever make amends for the injury 
which may in this way be inflicted on the reputation of 
another ; for those who hear the accusation, may never hear the 
defence. In such cases, a practitioner may entertain a sus¬ 
picion, but he should always avoid expressing it,—giving it 
publicity, or encouraging the expression of it by others. When 
death is not a consequence, it is difficult tp clear up such cases, 
except by the aid of a chemical analysis ; but this, as we know, 
is not always applicable. If death ensue, the real cause is 
usually apparent, and a suspicion of poisoning may be thus 
removed by an examination of the body and an analysis. 

But the poisonous substance may be found in the body and 
yet the death have been a pure coincidence. In a case in 
which I was consulted, three grains of arsenic were given by 
mistake for calomel to a child, while in a dying state. The 
child died soon afterwards ; the discovery of arsenic in the 
stomach led an analytical chemist to assert that the child had 
died from this poison, and two females, by reason of this che¬ 
mical opinion, were tried upon a charge of murder, but ac¬ 
quitted, without being called upon for a defence. (See the 
case of Dore and Spry, post.) The chemist adopted the theory 
that calomel was really given ; but as none was found by him 
in the stomach, and it must have been found, if it had been 
given, it was clear that he had made a mistake. 

Certain symptoms may follow the use of food containing no 
poison, and yet, from taste or smell, as well as the coincidental 
effects, there will be a strong disposition to charge the crime of 
poisoning on others. Many cases of this kind have presented 
themselves to me, in which the idea of poison had been taken 
up and so persisted in, that even the results of a chemical 
investigation were doubted. In such cases the symptoms 
appear to result from the force of imagination. A man suffered 
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from shivering and nausea, with a strong disposition to vomit, 
after drinking some cider. He assigned these symptoms to 
poison in the cider. A formal investigation was made by M. 
Chevallier and others, which resulted in the discovery that 
some common salt had been mixed with the cider, and had 
given to it a peculiar taste ! (Annalcs D’Hygicn'e, 1854, ii. p. 
423.) 

In the case of a Mr. Brettle, who met with an accident in 
Paris, in 1856, which led to his death from effusion of blood on 
.the brain, an English physician, who was in attendance, was 
charged with having accelerated his death by poison. It 
appears that while the deceased was in a hopeless condition, 
this physician took from his pocket and administered to him a 
white powder (three quarters of a grain of tartarised antimony), 
and the deceased died in two hours afterwards. There were no 
symptoms produced by the powder,—the deceased gradually 
sank trom the effects of the accident,—and the French physi¬ 
cians who examined the body, reported that death had been 
caused by the accident. In short, there was no ground for 
imputing death to poison, either directly, or indirectly, by 
accelerating the impending fatal results of the accident. Such 
a charge should never be made, except upon the most conclu¬ 
sive evidence. 

The fatal symptoms produced b}' perforation of the stomach, 
which in some respects resemble those of arsenical poisoning, 
almost always attack an individual soon after a meal. When 
they occur some hours afterwards, there is less likelihood of 
confounding them with arsenic. A few years ago, Mr. Hilton 
and myself were required to examine judicially a case of this 
description. Our judgment was in a great measure aided by 
the fact, that the violent symptoms did not appear until about 
three hours after a meal. An instance occurred within iny 
knowledge, where an aged lady took three grains of a white 
powder, prescribed for her by her medical attendant. In about 
ten minutes afterwards she was seized wdth coma, and died in 
the course of an hour. The medicine which she took was 
sulphate of quinine. In such a ca.s6 it might have been most 
plausibly said,—morphia or some other poisonous alkaloid had 
been swallowed ; but the circumstances were well known : 
death was due to apoplexy. In another instance, a woman, 
aged 37, rose in the morning in her usual health, with the 
exception of having a slight headache; immediately after 
taking breakfast she was attacked with violent vomiting, which 
continued for half an hour,—she then fell down and died sud¬ 
denly. again there was room for suspecting poison, 

owing TO the time of the occurrence of symptoms, but it was 
prove^hat the woman had died of disease of the brain. 

It ii act improbable that the mere fact of a person eating 
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a full, meal after long fasting may give rise to symptoms resemb¬ 
ling those of irritant poisoning. Mr. Holland, of Manchester, 
has communicated to me two cases of this description. In one, 
the symptoms were very violent, and tlu patient nearly died,—in 
fact was laid ovft for (lead. The other p^ent suffered from severe 
pain in the stomach for several weeks. Poisoning was at first 
strongly suspected, but the suspicion was removed by the fact, 
that others in health had j)artaken of the same food, principally 
potatoes mixed with gravy, without any injury ; and there was 
no reason to suppose that any iivitant poison could have been 
mixed with the food. The two who suffered were extremely 
weak and exhausted from long fasting, and were observed to oat 
their food, which vvas quite wholesome, voraciously. The effects 
of cold liquids in producing sudden death resembling the action 
of poison, have been elsewhere referred to (ante, p. 10). The fatal 
effect is here due to a shock produced on the nervous system. 

3. In Poisoning when several partake at the same 

TIME OP THE SAME FOOD OR MEI>ICINE (MIXED WITH PtffSON) 
ALL SUFFER FROM SIMILAR SYMPTOMS. —This character of poi¬ 
soning cannot always he procured ; but it furnishes good evi¬ 
dence of the fact when it exists. Thus, supposing after a meal 
made by several persons from the same dish, only one suffers, 
the suspicion of poisoning is considerably weakened. The poi¬ 
soned article of food may be detected by observing whether they 
who suffer under symptoms of poisoning, have partaken of one 
particular solid or liquid in common. In a case of accidental 
poisoning at a dinner-party, it was observed that the persons who 
suffered from the symptoms, had taken port wine only : the 
content.s of the bottle were brought to me for examination ; they 
were found to consist of a saturated solution of arsenic in wine. 
In general, considerable reliance may bo placed upon this cha¬ 
racter, because it is improbable that any common cause of 
disease Sliould suddenly attack with violent and alarming symp¬ 
toms, several healthy persons at the same time, and within a 
short period after having pdirtaken of food together. We must 
beware of supposing that when poison is really present, all will 
be attacked with precisely similar symptoms, or at the same 
interval of time ; because, as we have seen, there are many 
causes \^ich may modify these conditions. In general, that person 
.who has partakeffmost freely of the poisoned dish will suffer most 
severely, but even this does not always follow. There is a well- 
known case recorded by Bonnet, where, among several persons 
who partook of a dish poisoned with arsenic, they who had eaten 
little and did not vomit, speedily died ; while those, on the other 
hand, who had partaken largely of the dish, and had in conse¬ 
quence vomited freely, recovered. In the alleged poisonings by 
arsenic at Hong-Kong (1857), the large quantity of poison intro- 
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(luced into the food supplied to the family of Sir John Bowring 
and others, appears to have acted in a similar manner. 

It Avas jnst now remarked, that there is no disease likely to 
attack several healthy p^ons at the same time, and in the same 
manner. This is undquotedly true, as a generdl principle, but 
the following case will show that mistakes may occasionally arise 
even under these circumstances. It occumd in London, during 
the prevalence of the malignant cholera in the year 1832. Tour 
of the members of a family living in a state ‘of great domestic 
unhappiness, sat dotvn to dinner in apparently good health ; 
some time after the meal, the father, mother, and daughter, were 
suddenly seized with violent vomiting and purging. The stools 
were tinged with blood, while the blueness of the skin, observed 
in cases of malignant cholera, was wanting. Two of the parties 
died. The son, who was known to have borne ill-will against his 
father and mother, and who suffered no symptoms on this occa¬ 
sion, was accused of having poisoned them. A strict investiga¬ 
tion took place before the coroner ; but it Avas clearly shown by 
the lifcdical attendant, that the deceased persons had really died 
of the malignant cholera, and there was no reason ArhatcA'cr to 
suspect that any poison had been administered to them. In this 
instance, it will be perceived that symptoms resembling those of 
irritant poison appeared suddenly in several persons in perfect 
health, and shortly after a meal. We hereby learn that the 
utility of any rules for investigating cases of poisoning, depetids 
entirely on the judgment and discretion with which they are 
applied to particular cases. 

Instances in which a whole family arc simultaneously attacked 
with symptoms resembling those of poisoning, occasionally 
present themselves, and are often attended with great obscurity. 
The case of the Arzone family is in this respect worthy of notice. 
The familyi consisting of the father, mother, and three children, 
were in good health up to the evening of December 30, 1840. 
On January 1, 1841, the father, a manufacturer of coldhrs, was 
suddenly taken ill with griping pains and purging, which never 
ceased until death. He was sick at* times, but never vomited ; 
the motions were offensive and black ; he had frequently cold 
fits during the day, folloAvcd by much fever. His joints were 
swollen and painful. He died on the 20th January. On in¬ 
spection, the stomach and intestines were found healthy. The 
lungs and pleura presented strong evidence 'of inflammation, 
sufficient to account for death. The three children, as well as 
the mother, after suffering from somewhat similar symptoms, 
died,—the death of the mother being accelerated bj' parturition. 
All complained of general soreness of the fleshy parts of the 
joints, ^eat sensibility of the skin, and pain produced by the 
least change of posture ; they sufFered from diarrhcEa, complained 
of a cankery or metallic taste in the mouth, and there Avas a 
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watery state of the mouth and eyes, with a dry cough. The 
abdominal viscera showed no change from the normal state, hut 
the lungs were congested. (Med. Gaz. xxx. 326.) The symp¬ 
toms could not he referred to any epidomiq or malaria; the man, 
to my knowledge, lived in a hemthy situation, and none of his 
neighbours were attacked. It was therefore difiicult to ascribe 
them to malaria, or any disease depending on natural causes, 
occurring simultaneously in so many members of a family, 
previously healthy. On the other hand, there was no evidence 
that poison had been taken in the food, and the appearance^ in 
the body were not indicative of the action of any irritant, yet the 
symptoms and appearances were in some respects compatible 
with the hypothesis of chronic poisoning, either from the slow 
inhalation of the fine powder used in the preparation of colours, 
or from their introduction into food through want of cleanliness. 
There was no doubt that he employed the arsenical cobalt ore 
(the Tunaberg ore, see post. Arsenic) in the preparation of a kind 
of ultra-marine ; and possibly, as it was suggested at the time, 
impalpable dust in the preparation of this substance may have 
given rise to the symptoms. The 'question of poisoning could 
have been fairly srfved in this case only by a minute analysis 
of the tissues ; but the processes for detecting mineral poisons 
in the tissues were then not known. We shall see hereafter 
(Arsenite of Copper, Carbonate op Lead) that these poi¬ 
sonous pigments may penetrate into the system in an insidious 
manner, and produce serious effects. Walls painted, or even 
papered with arsenical pigments, have thus caused symptoms of 
poisoning in those who inhabited the apartments. It is not at 
all improbable that the oil of turpentine, which is largely used as 
a medium for colours, may by its volatility become a vehicle fqr 
the diffusion of a poiSbnous pigment. 

The simultaneous occurrence of symptoms terminating fatally 
in two or more persons, is always well calculated to excite grave 
suspicions of poisoning; and a safe opinion can then only be 
formed by noting the character of the symptoms, or, if this 
source of evidence be wanting, by the detection of poison in the 
food or bodies of the individuals. A simultaneous attack merely 
furnishes a presumption in favour of poisoning, to be supported 
or rebutted by other circumstances. A case, which %vill be more 
particularly described hereafter (see Convulsions), was referred 
to me in December, 1846, by Mr. Wood, coroner for Surrey, 
in which two children, previously healthy, died under similar 
symptoms, very suddenly, and after a short illness. It was 
reasonably suspected, in the first instance, that narcotic poison 
had been given to thefn; but an examination of the facts of the 
case, as well as an analysis of the food and contents of the 
stomachs, proved that poison was not the cause, and thus re¬ 
moved a heavy load of suspicion from the parents. 
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Obscure symptoms of poisoning may occur simultaneously in 
several members of a family from accidental causes, the nature 
of which may not be even suspected. Thus, various articles of 
food may be poisoned by copper through want of cleanliness in 
the use of culinary utensils (see Copper); or the water supplied 
to a house ntay be contaminated with leaii from the use of that 
metal in pipes, cisterns, or merely as a cover to a tank (see 
Carbonate op Lead). The safety of the individuals, and 
probably the exculpation of an innocent person, wrongly ac¬ 
cused of poisoning, will depend on the acumen of the medical 
attendant in discovering the real cause. In reference to this 
question, the case of Solomon v. Lawson, tried at the Surrey 
Lent Assizes, 1845, is of some medico-legal interest. It was 
alleged that the defendant had libcllously stated that the plain¬ 
tiff, who was in the habit of su})plying water to ships at St. 
Helena, had supplied some water poisoned with lead or copper 
to a particular ship, and that this was the cause of an illness 
which had prevailed among the passengei's ou the homeward, 
voyage. It appeared in evidence that five of the officers and 
the steward were affected, afid two of the officers stiffered se¬ 
verely from symptoms which, although slightly varying in the 
respective cases, the surgeon of the ship did not hesitate to refer 
to some metallic poison. Two medical men who attended three 
of the passengers on their return to England, stated that in 
their opinion the effects were due to lead, which was rendered 
probable by the fact that partial paralysis of the lower extre¬ 
mities and blueness of the gums were among the symptoms. 
Some of the crew, howtver, did not suffer, although stated 
to have used the same water. The water, as it was sup¬ 
posed but not proved, was analysed, and no lead or copper was 
found in it. As so much depended on this analysis, it is to be 
regretted that the identity of the sample was not more clearly 
made out, and that it was not assigned to some experienced 
chemists. It is impossible, I think, to draw any other conclusion 
from the evidence, than that drawn by the medical witnesses, 
i. e. that the cause of the symptoms was really owing to some 
metallic poison, probably to lead. The jury, however, held, 
under the direction of the judge, that the water was not proved 
to have been poisoned, and returned a,verdict, with very heavy 
damages, against the defendant. They were probably misled 
by the piece of evidence regarding the immunity of some who 
had used the water. It is a mistake to suppose that in this in- 
jstdwhs form of poisoning, either all must suffer from the effects, 
'OT there is no poisoning at all! Persons exposed to the same 
iiifluence of chronic poisoning by lead, ^re very differently af- 
fqcted. In the case of the royal family of France, at Claremont 
in 1849, although the whole household-was supplied with the 
same water, only thirteen out of thirty-eight members of the 
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family suffered from tlie effects of lead-poison. The cause Avas 
in this case, medically speaking, very c lear, but the water might 
have been legally pronounced free from poison, because twenty- 
five persons ha'd escaped ! 

It may be hero proppr to remark, that the water of wells In 
the neighbourhood of chemical works is often impregnated with 
poison. Persons who unsuspectingly use this water may be 
attacked with symptoms of poisoning, and die from the effecls. 
In the Registrar-Gcncrars Quarterly Report for 1846, it is stated 
that nearly the whole of the members of a family in llorbyshire, 
died from havitig drunk water impregnated with arsenic, which 
Avas drawn from a Avell contiguous to certain chemical works 
attached to the premises. (Med. Gaz, xxxvii. 843.) 

It is proper to bear in mind, in conducting these inquiries, 
that symptoms resembling those produced by irritant poison 
may be occasionally due to the food Avhich may have been taken 
by a family at a meal. Besides flesh rendered unAvholesome from 
disease and decay, there are certain kinds of shell-fish, as Avell as 
pork, bacon, sausages, cheese, and bread, Avhich, under certain 
circumstances, may give rise to serious symptoms, and even death. 
In such a case, all the foregoing characters of poisoning are brought 
out; and, indeed, it may be regarded as one of poisoning by 
an animal or vegetable irritant. These cases present some diffi¬ 
culties ; great ambiguity frequently arises, from the fact that not 
more than one or two persons may be affected, who have fre¬ 
quently before partaken of the same kind of food without any 
partieuldr inconvenience (see Animal Ikkitants). 

4. The discovert op poison in the food taken,* or in 
THE MATTERS VOMITED. —Oiic of the bcst proofs Of poisonittg in 
the living sublet is the detectiori of poison by chemical analysis, 
cither in the fobd taken by the person labouring under its effects, 
in the matters vomited, or in the urine, if the poison be one of 
those which are eliminated by the kidneys. The evidence is, 
of course, more satisfactory when the substance is discovered in 
the matters vomited or in the urine, than in the food; because this 
will show that poison has really been taken, and will at once 
account for the symptoms. If these sources of evidence arc not 
accessible, then we must examine the food of which the patient 
may have partaken. Should the results in all cases be negative, 
it is probable that the symptoms may have been due to 
disease. In investigating these cases in the living suj)- 
ject, a medical jurist must remember, that poisoning is some¬ 
times feigned, and at others, imputed. It is very easy for an 
artful person to put poison into food, and to accuse another of 
having administered it, as well as to introduce it into the 
matters vomited or discharged from the bowels, or into the urine. 
There are few of these accusers who go so far as to*swalloAV 
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poison under such circumstances, because there is in general a 
great dread of poisonous substances ; and it will be at once 
apparent, that it would require a person well versed in toxi¬ 
cology, to feign a series of symptoms which would impose upon 
a'practitioncr at all acquainted with thf subject. In short, the 
difficulty reduces itself to this ; — What inference can we draw 
from the mere chemical detection of poison in food? A medical 
man may say whether poison is or is not present in a particular 
article of food; but he must leave it to the authorities of the law, 
to dcvelope the alleged attempt at administration. If the poison 
should have been actually administered, then we may expect to 
find the usual symptoms. With regard to the detection of poison 
in the matters vomited from the stomach, this affords no decisive 
proof that it has been swallowed, except under two circumstances: 
—1. When the accuser actually labours under the usual symp¬ 
toms of poisoning, in which case there can be no feigning, and 
the question of imputation is a matter to be established by 
general evidence. 2. When the matters are actually vomited 
into a clean vessel in the presence of the medical attendant 
himself, or of some person on whose testimony perfect reliance 
can be placed. (For a case of imputed poisoning in which 
the accused party had a narrow escape of his life, see ante, 
page 113.) 


CHAFTER 9. 

EVIDENCE FROM THE NATURE OF THE SYMPTOMS. DISEASES 

RF.8EMBUNO IRRITANT POISONING. CHOLERA— GASTRITIS- 

ENTERITIS — GASTRO-ENTERITIS-PERITONITII^^ ULCERATION 

AND PERFORATION OF THE STOMACH—STRANGULATED HERNIA 
—INTUSSUSCEPTION—INTERNAL STRANGULATION OP THE IN¬ 
TESTINES. DISEASES RESEMBLING NARCOTIC POISONING- 

APOPLEXY—SUDDEN DEATH FROM NATURAL CAUSES-EPI¬ 
LEPSY—ATELECTASIS—TETANUS—CONVULSIONS IN INFANTS- 

DISEASES OF THE BRAIN AND SPINAL MARROW-OF THE 

HEART—DEATH FROM DISTENSION OF THE STOMACH-RUP¬ 

TURES OF THE GALL-BLADDER. 

^Nature of the symptoms. —The nature and order of occur¬ 
rence of the symptoms under which a person is labouring should 
bo accurately observed in a suspected case. In poisoning, the 
symptoms are commonly well marked, and have a peculiar cha¬ 
racter ; those of disease are less certain, and are more likely to 
create embarrassment. Owing to this, it happens that in prac¬ 
tice, dis^e is much more- liable to be mistaken for poiwuing, 
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than poisoning for disease. An account of the symptoms pro¬ 
duced by the two classes of poisons will be found at page 102; 
and the special details,—in the description of each poison res¬ 
pectively, At present it will, therefore, only be necessary to 
enumerate, on the one bund, those diseases, the symptoms of 
which might be mistaken for irritant poisoning; and, on the other, 
those which might be mistaken for narcotic poisoning. 

DISEASES BESBMBLING IKBITANT POISONING. 

The diseases, the symptoms of which resemble those produced 
by irritant poisons, are cholera, gastritis, enteritis, gastro-entcritis, 
peritonitis, perforation of the stomach or intestines, strangulated 
hernia, colic, and hEematemesis. 

Cholera. —This name is given to a disease in which there is 
a combination of vomiting and purging, generally of biliary 
matter. It is necessary to distinguish uie common English 
cholera from the Asiatic or malignant form of the disease. In 
the Asiatic Cholera there is usually sudden and extreme 
prostration of strength ; the surface of the body is cold, and it 
sometimes has a dark livid or leaden hue, especially observed in 
the skin of the hands and feet. The skin is shrivelled, the 
features are pinched, the breath is cold as it issues from the 
mouth; the matters discharged from the bowels are very copious, 
resembling rice water with flakes of coagulated mucus floating 
in them. There is the most intense thirst, and the patient will 
drink a large quantity of cold water. The symptoms of poisoning 
by arsenic and other iiritants are wholl^ different from thesc„if 
wo except perhaps the intense thirst, which is present in both 
cases. Dr. Wilks met with one case of poisoning by arsenic, 
which proved fatal in nine hours, in which the symptoms were 
similar to those of malignant cholera. (Guy’s liosp. Kcp. 1855, 
p. 364.) 

In poisoning by arsenic the skin is hot and cold at intervals; 
the pulse frequent, small, and irregular, amounting to from 120 
to 180 in a minute. It is only in the last stage of arsenical poi¬ 
soning (collapse) that there is an icy coldness of the limbs. 
W’iththe thirst there is commonly great constriction in the throat, 
not met with in this form of cholera. 

The cpmmon English Cholera, as it occurs in summer and 
autumn, more closely resembles irritant (arsenical) poisoning in 
its symptoms. Thus an attack often comes on in a healthy 
person in about half an hour after a meal. It is accompanied by 
vomiting and purging of bilious liquid, and by violent pain in 
the abdomen, continuing until death when the case terminates 
fatally. It may usually be traced to some indigestible food of 
which the patient has partaken. Many acquittals on criminal 
eharg^ have taken place from the great difficulty which exists 
in distinguisliing this last-mentioned form,of cholera from arseni- 
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cal poisoning ; and, in truth, it may be observed, that if in any 
case medical evidence rested on symptoms alone, it would be 
scarcely possible, in some instances, to draw "sneh a clear dis¬ 
tinction between the symptoms of this disease and those of poi¬ 
soning, as the law w'ould deem absolutely necessary for convic¬ 
tion on a criminal charge. The rules recommended for forming 
an opinion, as they are laid down by the best writers on toxi¬ 
cology, are not satisfactory. Perhaps the following may be 
taken as a statement of the most striking diflerences. In irri¬ 
tant poisoning the evacuations are often tinged with blood ; in 
cholera they are not tinged with blood, but commonly deeply 
coloured by bile. In irritant poisoning, these evacuated liquids 
will sooner or later yield traces of poison when analysed. In 
cholera this is of course not the case. The attack of cholera is 
commonly dependent^ on some irregularity of diet, and appears 
chiefly in summer arid autumn. Irritant poisoning may occur 
at any season. Except when it prevails in a severely epide¬ 
mic form, from intense heat or other causes, and attacks the 
very aged or the very young, English cholera is not often 
fatal ; and when it does prove fatal, it is commonly after three 
or four days from its commencement, by exhaustion of the 
patient. In irritant (arsenical) poisoning, death is a common 
result in twenty-four hours, when the symptoms produced by the 
poison are such as to resemble those of cholera, i. e. poisoning 
in its most acute form. In irritant poisoning, the symptoms 
usually come on in about*half an hqur or an hour after a meal; 
a^d although cholera Aay commence its attack at about the same 
period, yet, supposing several persons to have partaken of the 
food, all will sutfer more or less if it be really a case of poisoning, 
—not if it be a case of cholera. It would be at least something 
very unusual, that several healthy persons should be attacked by 
cholera at the same time, unless the attack were owing to some 
improper kind of food used at the meal. (See cose, p. 120.) 
Lastly, an analysis of the food may serve to determine whether 
irritant poison was or was not the cause of the symptoms. Of 
all irritant poisons, arsenic comes the nearest to cholera in the 
character of the symptoms. It is right to bear in mind, how¬ 
ever, that a case of arsenical poisoning is often accompanied by 
special symptoms which are met with neither in cholefa nor in 
any disease resembling it. Thus in persons who have taken 
arsenic and survived tfie first effects of the poison,—the con¬ 
junctiva: (whites) of the eyes often become inflamed, sometimes' 
at a very early period,—there is also great irritation of the skin, 
followed by a peculiiir (eczematous) eruption ;—and occasionally 
j^mbness, or tingling in the bands and feet, as vvell as paralysis 
l^d coma, appear among the symptoms. In cholera, nothing of 
|hi8 kind is witnessed; hence wo have in these peculiar symp¬ 
toms of arsenical poispuiiig means for assisting us in forming an 
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opinion. When the person dies, an examination of the body 
with an analysis of the contents of the stomach, or if death 
speedily follov#the attack, an analysis of the tissues of the soft 
organs. Hill often remove any doubts that may have existed on 
the real nature of the case. In numerous cases, arsenical poi¬ 
soning has Bfeen mistaken for cholera, a^id the fact of poisoning 
has remained concealed until an analysis was made. (See cases 
of Iteg.'v. Chesham, Essex Lent Assizes, 1847 ; and Iteg. v. 
Foster, Suffolk Lent ASfeizes, 1847.) M. Tardieu has fully 
examined the medico-legal bearings of this subject. (Ann. d'Hyg. 
1854, ii. p. 162.) 

During life it may be in the power of a practitioner to procure 
some portion of the matters vomited or discharged by the bowels 
—or, in the absence of these, the urine,—and a chemical analysis 
may then reveal the cause of the symptoms, and prove that they 
are due to poison. There is reason to believe that the case of 
th^)/>MC de Praslin (Paris, 1847) was at first mistaken and 
treated for one of cholera by the physicians who saw him. He 
was not treated like one who was labouring under the effects of 
arsenic? The deceased had secretly taken poison. The first 
symptoms appeared in the form of vomiting and purging on the 
18th of August, and he died on the 24th. On the 20th, he com¬ 
plained of no pain in the abdomen, even on pressure. The pecu¬ 
liar symptoms observed were ext-cme smallness and irregularity 
of the pulse and coldness of the surface. On the 21st the vomit¬ 
ing and purging had ceased. On the 22nd there was an aggra¬ 
vation of the lymptoms, some of them strongly indicative of the 
effects of arsenic,—spasmodic constriction of the throat,—great 
pain in swallowing,—intense thirst, and a burning sensation from 
tlie mouth to the anus. The mind remained unaffected until the 
last. (Ann. d’Hyg. 1847, ii. 390.) An analysis of an evacua¬ 
tion passed on the 21st, and of urine passed on the 22nd, led to 
the discovery of the presence of arsenic, and for the first time* 
clearly established the nature of the Case. The symptoms,«how- 
ever, presented several special characters which might have been 
fairly referred to the action of arsenic. 

Gastritis, Enteritis, Gastro-enteeitis, Peritonitis.— 
These diseases do not commonly occur without some obvious 
^ause ; indeed,the two first, in the acute form, must be regarded 
as the direct results- of irritant poisoning. Thus arsenic and 
other irritants, when they prove fatal, commonly give rise to in¬ 
flammation of the stomach and bowels. In all cases in which 
these diseases present themselves, the object of a practitioner is 
therefore to determine the cause of the inflammation, whether it 
be due to natural disease, or the action of an irritant poison. 
The distinction will chiefly rest, 1. Upon the time of the occur¬ 
rence of the symptoms after a meal; 2. The order of their 
occurrence; 3. The obstinate constipation of the bowels, which 
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is observed in gastritis and enteritis, as contrasted with the violent 
vomiting and purging met with in irritant poisoning; 4. The 
presence of fever in tlijcse diseases. The histor^of the case so 
clearly explains its nature, that we seldom hear of thei® diseases 
being mistaken for irritant poisoning. The sanie observations 
apply to peritonitis, in which disease there is also'constipation, 
and but little vomiting, with general tenderness over the whole 
of the abdomen. It has been doubted by some ])athologists 
whether the diseases above mentioned can occur spontaneously, 
and without any apparent cause. All agree that instances of 
idiopathic acute gastritis arc rarely observed in persons other¬ 
wise healthy. Two cases were r^orted to the Medico-Cliirur- 
gical Society, by Dr. Durne (Med. Gaz. xxv. 414), and another 
case has been published by Dr. Berncastle (Lancet, March 1844). 
The symptoms were of the usual character—constant vomiting, 
no purging, and rapid sinking. After death the stomacli was 
fotind in a high state of inflammation, but all the other organs 
were healthy. A suspicion of poisoning did not attach to the 
case. Acute enteritis from natural causes is much more jgommon 
than acute gastritis. These diseases, in a chronic forni, have a 
very slow course, and may be a secondary result of irritant poi¬ 
soning. The symptoms are unlike those produced in the acute 
form of poisoning. The case of Reg. v. Hunter (Liverpool 
Spring Assizes, 1843) was successfully ddfended on the theory 
of gastro'cntcritis from natural causes, in spite of the strongest 
suspicions that arsenic was the cause of death. 

Perforation of tub stomach and iN'rilsTiNES. — The 
symptoms attending perforation of the stomach, in some re¬ 
spects resemble those of irritant poisoning. They often occur 
suddenly to a healthy person after a meal. This disease is 
almost invariably fatal, and may be immediately recognised on 
an examination of the body. Even in the rare cases in which 
it is not fatal, tlie means of diagnosis arc not difficult. (Sec 
postf) 

Strangulated hernia. —It is difficult to suppose that this 
disease should ever be confounded with irritant jioisoning. The 
scat of pain, with an examination of the part, would at once 
show the physical cause to which the symptoms were due. (See 
Ann. d’llyg. 1854, vol. ii. ]). 153.) * 

Intussusception of the bowels—Ileus, Iliac passion. In¬ 
ternal strangulation. —These terms are applied to a disease 
in which there is violent vomiting without purging—the me¬ 
chanically locked state of the bowel preventing the passage of 
faeces. It difiers from diarrhoea, in which there is purging 
without vomiting, and from cholera, in which there are both. In 
irritant poisoning, although occasionally there may be an 
ibsence of either vomiting or purging, it is generally ob¬ 
served that both of these symptoms are present, and in addition 
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acute pain, referable chiefly to the region of the stomach. In the dis¬ 
ease referred to, the symptoms commence suddenly in a previously 
healthy person, and death takes place from strangulation inter¬ 
nally. A report of a case of this kind was read by llr. Snow before 
the Med.-Ciiir. Society, in June, 1846. The patient died in four 
days, and on inspection, a portion of the ileum (small intestines) 
was found strangnlatUd in an .aperture of the mesentery (Med.Gaz. 
xxxviii. 1049). Two cases of a similar kind are quoted by JDi-. 
Snow in his paper. In the same number of that journal, is reported 
a fatal case in which the cause of strangulation was produced by 
the weiglJt of a supplementary spleen drawing the omentum 
into a cord (p. lO-OS). Other cases in which there were various 
mechanical causes of internal strangulation are reported at pp. 
1073 and 107.1. The symptoms of this dise.asc are a sudden 
access of .‘severe pain, chiefly confined to one spot, not in the 
region of the stomach, as in irritant poisoning, but in the central 
or lower j>art of the abdomen—severe and constant vomiting, at 
first bilioiKS, and afterwards of ftccal matter, but in some instances 
the vomited jimtter is, throughout, si yellow or green coloured 
liquid. There is obstinate constipation, if we except what may 
be discharged from the lower bowel. The detection of the dis¬ 
ease is commonly not difficult, and a careful inspection of the 
body will immediately reveal the cause of death. The case in 
geticral terminates fatally in three or four day.s, as there are no 
means of relieving the strangulation ; hence evidence from aj)- 
pearances is rarely deficient. 

In the following case (that of a friend) in which the cause?, of 
the symptoms was very obscure, the suspicion of poisoning was, 
in the first in.stancc, strong. This gentleman, while in gootjj 
health, was suddenly seized, two hours and a half after his dinner 
(taken as usual), with the most severe pain in the pit of the 
stomach. This was succeeded by nausea and vomiting, which con¬ 
tinued without intcianission for some hours. Twenty-four hours 
after the attack he was seen by a medical man : the vomiting had 
ceased, but everything which he swallowed was rejected. There 
were frequent rigors; the pulse quick and wiry ; extremities 
cold; features sunk; voice feeble; and a cold sweat covered the 
Imdy. The region of the stomach was tender, and there was .a 
fixed pain, increased by pressure, radiating from the cascuni 
along the ascending colon. There was no hernia; but the ab¬ 
domen was hard, and drawn spasmodically towards the vertebral 
column, as in cases of painter’s colic. The tongue was dry, and 
coated with a brown fir; the lips parched ; and there was in¬ 
tense thirst. Under treatment the patient speedily recovered, 
'rhat the symptoms in this case were not due to poison was esta¬ 
blished, 1, by their very sudden invasion in a severe form ; 2, 
by the time which had elapsed since any food had been taken ; 
3, by the fact that other persons had partaken of the same food, 
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and did not suffer. The symptoms were unlike those produced 
by arsenic or the common irritants; but in many respects they 
resembled those observed in the reported cases of ileus depending 
on mechanical strangulation of the intestines. The obstruction 
may have been caused by spasmodic constriction of the intestines; 
for if the cause had been mechanical, it is difficult to understand 
how it could* have been removed. This disease sometimes 
assumes a chronic form. It commences with colicky pains in 
the abdomen, and admits of relief by the usual remedies. After 
a time, purgative medicines cease to act ; and the abdomen 
becomes distended. There is then vomiting, and this speedily 
assumes a faecal character. These symptoms arc unlike those 
of irritant poisoning in any form, and an analysis of the 
vomited matters, or of the urine, would show the absence of 
poison. 

Cases of obstructed (or internally strangulated) intestine have 
occasionally given rise to difficult medico-legal inquiries. The 
following is quoted by Flandin. A German physician was re¬ 
quired to inspect the body of a merchant who had lived upon 
bad ternris with his wife. It was supposed that she had killed 
him by poison. The deceased had been confined to his bed for 
several days, and had complained of incessant nausea, vomiting, 
and severe pain. A careful inspection of the body showed that 
a portion of the colon had become strangulated, and that it was 
in a gangrenous condition. The accused was immediately dis¬ 
charged. (Des Poisons, i. 295.) This fact, with the one which 
follows, proves that the abdominal viscera ought to undergo a 
strict examination in suspected death from poison. In February 
^829, an opera-dancer was suddenly seized with violent vomiting 
and obstinate constipation. There was but little pain in the 
abdomen, and no thirst. After two days there was a fixed pain 
in the right iliac region ; the vomited matters were of a yellow 
colour, and soon assumed a faecal character. The existence of 
ileus was suspected, and the case soon terminated fatally. Some 
days after the interment of the body, reports were spread to the 
prejudice of the husband. The body was disinterred, examined, 
and a statement made that deceased had died froih a chronic 
gastro-enteritis. The legal authorities then required MM. Orfila 
and Rostan to make an inspection; and they found that the 
colon was strangulated near its junction with the ctecum by a 
short fatty appendage, adhering at its two ends to the mesentery, 
so as to form a kind of ring. There was no trace of poison. 
Strangulation was obviously the cause of death. (Orfila, Toxi¬ 
cologic, ii. 720, 1843.) The subjoined case shows that fatal 
strangulation may take place even before the protrusion of a 
hernia. A soldier, who had hitherto enjoyed good health, was 
suddenly seized with violent pain in the abdomen, vomiting, and 
obstinate constipation. He was taken to a military hospital. 
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Severe pain, was experienced on touching the surface of the 
abdomen, especially in the region of the navel. There was no 
appearance of a tumor in any part. The pulse was small and 
frequent, and there was intense thirst. Nine hours after ad¬ 
mission, there was copious vomiting, with some appearance of 
faecal matter, and the man died immediately. afterwards. On 
inspection, a portion of the ileum, about the size of a small nut, 
was found strongly compressed in an aperture in the right in¬ 
guinal canal; but there was no accumulation of foscal matter in 
or near the part. The symptoms and appearances rendered it 
certain that deceased had died from peritonitis. (Gazette Me- 
dicale, Dec. 19, 1846, p. 995.) 

Intussusception is a disease which frequently occurs in infants 
or children. It consists in the reception of one portion of the 
bowels into another. This leads to a constriction or strangu¬ 
lation of the portion received, and a complete obstruction of 
the canal. Either nothing is passed per auum, or only a small 
quantity of blood. It may occur in any part of the bowels; 
but it is most commonly observed at or near the union of the 
small with the large intestines. The invaginated portion of 
bowel varies from an inch to eight or ten inches in length. The 
disease appears to result from spasm in the intestines, depending 
on dentition, worms, or other causes of irritation. Purgatives 
have been known to produce it. The chief symptoms are pain, 
vomiting, and convulsions ; there is no purging. one instance, 
this disease was mistaken for arsenical poisoning, and the mis¬ 
take nearly led to the conviction of the mother and grandmother 
of the child, on an unfounded charge of murder. {Heg. v. Dore 
and Spry, Central Criminal Court, Aug. 28, 1848 ; also Medical 
Gazette, Nov. 24, 1848.) • 

An examination of the surface of the abdomen in any of the 
forms of this disease, may not always sufiSce to indicate the 
cause of the sadden illness and death. Nevertheless, the obsti¬ 
nate constipation, with other symptoms, will in general be suffi¬ 
cient to show that they cannot be ascribed to irritant poison. In 
these doubtful cases, if the symptoms really be dependent on 
poison, some connexion may be generally established between 
the last meal taken and the period of their occurrence. 

Colic, —This disease can only be confounded with one variety 
of irritant poisoning, namely, that induced by the salts of lead. 
But it is to be observed, that the poisonous salts of lead are very 
rarely used criminally, and when they are taken in sufficiently 
large doses to kill rapidly, the symptoms resembling colic are 
mixed up with those of irritant poisoning,—so as to render it 
impossible for a practitioner to refer them to the disease alone. 
It is the chronic form of lead-poisoning which resembles colic. 
This is generally recognisable by the blue line on the gums, the 
aspect of the patient, and the history of th^ case. 
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IIjematemesis. —In this disease there is neither pain nof 
purging ; and there is a copious discharge of blood by vomiting. 
These characters show that it cannot be easily mistaken for 
irritant poisoning. 

diseases resembling neurotic poisoning. 

We have now to consider the diseases which are attended with 
symptoms resembling those induccil neurotic poisons. They arc 
apoplexy, epilepsy, tetanus, diseases of the brain, diseases of the 
heart, and rupture or distension of the stomach. Indeed, it may 
be remarked, that every condition of the body in which life is 
liable to be suddenly destroyed, from whatever cause, may be 
mistaken for neurotic poisoning. The various causes of sudden 
death should therefore bo especially studied by a medical jurist. 
They are not very numerous, and arc principally confined to 
diseases which affect the brain, heart, and lungs. (For an account 
of these causes, I mu.st refer the reader to the Ann. d’Hyg. 1838, 
ii. 145 ; 1843, ii. 435 ; also to the elaborate work of llcrrich 
and Popp, Der plbtzlichc Tod aus inneren Ursachen, Regens¬ 
burg, 1848.) There is another point to be attended to, namely, 
that those fatal diseases only of these important organs, are 
likely to be confounded with this form of poisoning, the existence 
of which had not been previously suspected or announced by 
the usual attendant symptoms. On the trial of Tawell for 
poisoning Saj^ah Hart by prussic acid, the statistics of the causes 
of sudden death were entered into in the defence, in order to 
establish a probability that the deceased had died from natural 
causes, among which was placed “ mental emotion 1 ” It may 
be as well therefore to state, that on an average of five years, 
the annual number of sudden deaths in England and Wales 
amounted to 3600, or one in one hundred and thirty-eight 
of the total deaths. (Registrar-General’s Report.) Although 
inquests were held in all of these cases, for the alleged purpose 
of determining the cause of death, no cause whatever was assigned 
in two-thirds of the number : and thus a vast source of know¬ 
ledge of great importance in the settlement of disputed questions 
relative to poisoning, was entirely cut off from the profession! In 
a case referred to me (Sept. 1844), the jury, under the direc¬ 
tion of a coroner, returned a verdict of death from poison (“ mis¬ 
adventure ”), while the stomach of the deceased was in my cu.s- 
tody, and before it had even been opened, or the seals of the 
vessels containing it, had been broken ! In another, in which 
there was strong reasoB.<to suspect death from poison adminis¬ 
tered by a quack, the coroner and jury declined waiting for an 
analysis of the contents of the stomach, although strongly 
advised by the medical witness who inspected the body, — and 
they returned a ^rdict of “ natural death.” (See the case of 
Reg. V. Freeman, Taunton Lent Assizes, 1845.) 
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Apoplexy". —Those neurotic poisons which act specially on 
the brain (cerebral poisons), of which we may take opium as the 
f^'pe, actually seem to produce this disease. The distinction of 
ajwplexy dependent on disease, from that kind of apoplexy 
induced by poison, is difficult unless we can obtain a full history of 
the case. The following circumstances may be remembered in 
our diagnosis :—1. Apoplexy, as a disease, is sometimes preceded 
by warning symptoms before the .fatal attack comes on. In 
poisoning, such symptoms would be wanting unless the poison 
were administered to a person who had already been threatened 
with apoplexy. 2. Apoplexy, as a disease, does not commonly 
attack persons under the age of thirty. The fatal cases increase 
progressively with age, and, according to the researches of Dr. 
Burrows, the disease is most common between the ages of sixty 
and seventy. Wc shall presently see that there are, however,, 
exceptions to this statement. Poisoning may be witnessed in a 
person at any age. 3. The relation between the time of the 
attack, and the time at which food or medicine was last taken. 
Thus if the symptoms of stupor do not come on until five or six 
hours after some li(|uid or solid has been swallowed, they are 
much more likely to be dependent on apoplexy from disease 
than on poison. This is an important character ; but its occur- 
I’cnce is of cour.se purely accidental, for it i^ by no means unusual' 
that an attack of apoplexy should speedily follow a meal made by 
a previously healthy person. However, several cases have already 
been related, which show that this criterion may be sometimes 
usefully employed to distinguish disease from poisoning (ante, 
p. 111.) 4. In apoplexy from disease, it is usually observed that 
coma (complete insensibility) is at once induced :—but in poi¬ 
soning, this symptom conies on slowly, and is generally preceded 
by giddiness and stupor. 5. The discovery of poison in the food 
taken or in the contents of the stomach:—this would at once 
establish the fact of poisoning. 6. The discovery of appear¬ 
ances in the brain indicative of apoplexy, such as effusion of 
blood or serum. This would negative, cceteris paribus, the 
presumption of poisoning. (See a paper by M. Tardieu, Ann. 
d’Hygienc, 1834, ii. p. 158.) 

It is to be observed, that in all cases of disease simulating 
narcotic (cerebral) poisoning, the disca.<;e is assumed to prove 
fatal:—hence there is always an opportunity of searching for 
the' two last-mentioned cluiracters. We do not hear of an 
attack of apoplexy from which a i^rson recovers, ever being 
mistaken for a case of poisoning by opium, but wc hear of 
poisoning by opium being not unfrequently mistaken for 
apoplexj^ or convulsions. Hr. Birt Davies has published the 
two following cases :—A person died in what was considered by 
the physician and surgeon attending, to be a fit : but opium was 
found in the stomach. A person was attended by a physician 
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and surgeon for some hours. The illness and death were 
ascribed to and treated by them for apoplexy, but it was 
proved beyond all doubt that the deceased had died from Inuda- 
nnm. (Borough Inquests. Birmingham, 1845.) Such cases I am 
pereuaded are frequent. Deaths have been registered as from 
“ natural causes,” when on an examination of the bodies some 
weeks or years afterwards, the deceased persons have been found 
to have died from poison. It is impossible to sa)' how many of 
•sTich cases escape notice for one which is brought to light. 
These facts show that inquests without examination of the body, 
by lulling suspicion, serve in many instances to conceal rather 
than to detect crime. 

In reference to the age at which apoplexy may m.akc its 
attack, it may be remarked that healthy girls of the re¬ 
spective ages of sixteen and twenty-two, have died suddenly 
'from this disease. There had been no warning symptoms 
whatever. In January 18.*19, a gentleman aged twenty-two 
years, retired to his bedroom in good health. Shortly after¬ 
wards a servant entered the room, and found him lying on the 
floor dead. On an examination of the body, it was found that 
one of the vessels of the brain had become ruptured, and that a 
large quantity of blood had been effused on the surface. There 
was no doubt that this was a case of apoplexy in a young man 
who had suffered from no warning symptoms. It turned out, 
on inquiry, that the father and mother of the deceased had both 
died suddenly from the same disease. 

In the following case a suspicion of poisoning was actually 
raised, and was only removed by a proper medico-legal exami¬ 
nation. In September 1838, a young healthy female, while 
sitting with her parents taking her supper, suddenly fell i»ack in 
her chair in a state Of insensibility. Medical assistance was 
called in, but she died in about eleven hours without recovering 
her consciousness. Owing to her sudden death at a meal the 
parents were accused by the neighbours of having administered 
poison to the deceased at her supper : but the medical attend¬ 
ant, on making an examination of the body, clearly showed 
that death was caused by ah effusion of blood on the brain, 
Irom the rupture of a diseased blood-vessel. As apoplexy is 
very unusual in the young, this rather tended to strengthen the 
suspicion of poisoning ; although it is obvious that there is no 
common poison which would have produced the immediate 
insensibility observed, except hydrocyanic acid ; but when taken 
in so large a dose as to produce this sudden and violent effect, 
the patient would die in a few minutes and the poison be found 
in the body. No poison w'as discovered in this case: death 
was undoubtedly caused by apoplexy. 

I have known a child between two and three years of age 
die from congestive apoplexy ; and the disease has been ob- 
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served to occur even in infants. Dr. A. Campbell reports a 
case of apoplexy proving fatal in a child only eleven days old, 
(North. Jour. Med., Jan. 1845.) 

Some late researches on the causes of sudden death in in¬ 
fants have led to the result that apoplexy is more frequent 
than it was formerly supposed to be. A child seventeen 
months old was found dead in bed. An inquest was he^, and 
^ inspection of the body was made. There was no mark of 
violence upon it : but the face was livid. On opening the 
head, there was an effusion of dark-coloured venous blood 
beneath the membranes,—the brain was softened, the vessels 
were congested, and there was an unusual quantity of serum in 
the ventricles. The other organs were healthy. In a second 
case, a child aged two years died under similar circumstances. 
The only appearance was congestion of the brain with an 
effusion of blood. In a third aged nine months, the child 
became suddenly black in the lips and dark in the face ; she 
drew her hands up, was convulsed, and soon afterwards died. 
There was some suspicion of poisoning here. On inspection, 
the countenance was dark : the arms were stiffened and the 
fingers were contracted in the palms of the hands. The pupils 
were dilated. There were no marks of external injury. The 
brain was congested and two teaspoonfuls of blood were effused 
at the base. The lungs were congested : the other organs 
were natural. There was milk in the stomach. Death was 
referred to effusion of blood on the brain (apoplexy). In a 
fourth case, a healthy child, aged fifteen months, was suddenly 
seized with a convulsive fit a quarter of an hour after its break¬ 
fast and died in ten minutes. The only unusual appearance 
was that the stomach was nearly full of food. The membranes 
of the brain were congested and some blood had been effused. 
In a fifth case an infant two months old was found detid 
in bed: it had apparently died in convulsions. The brain was 
soft, the vessels congested and some blood effused at the base. 
This effusion was the cause of death. The stomach was dis¬ 
tended with food. It is probable that distension of the stomach 
may lead to an attack of apoplexy, and d'feath from this cause 
may be attended by convulsions. (See Lancet, Jan. 20, 1855, 
p. 77L) 

A remarkable case, involving the question—whether death 
was caused by apoplexy or prussic acid, came before the Senate 
of Chambery in A^ril 1843. I allude to that of AT. Pralet 
(Ann. d’Hyg. xxvi, 399 ; xxix. 103, 474), which appears to 
have excited as much attention on the continent as the case of 
Sir T. Bonghton in England. Several medical witnesses 
deposed that the deceased bad died from prussic acid, adminis¬ 
tered to him by M. L’Heriticr, the accused. Orfila was required 
to examine the medical evidence, and found it extremely defeo- 
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live. The inferences drawn from the applieation of the che¬ 
mical tests were highly incorrect ; and the results were essen¬ 
tially negative. Had it not been for the interference of Orfila, 
it is most probable that the accused would have been coitvictcd, 
more from the medical opinions against bim, than from the 
strength of the medical facts of the case. The witnesses appear 
to ha^ acted on the principle, that the whole of their duty con¬ 
sisted in rendering the charge of poisoning probable ; where^, 
we shall hereafter see that no person can be convicted of this 
crime on mere probability: the fact of poisoning must be made 
reasonably certain, either by medical or moral evidence, or by 
both combined. 

A medical jurist should bear in mind, that a superficial 
examination of the body wdll not suffice to reveal the cause of 
death on these occasions. Dr. Bell has reported a case, which 
is in this respect instructive. A stout, strong, and hale 
labourer, aged sixty-two years, who had never complained of 
any indisposition, resumed his ivork as usual after having eaten 
a hearty dinner, and shortly afterwards, while wheeling a 
barrow, he dropped down senseless, and died in a few seconds. 
On a careful examination of the head, it was found that fatal 
effusion of blo 0 <l on the brain had taken place from a slight 
rupture in the right lateral sinus. (Med. Gaz. xxxix. 31.) 

Atelectasis (imperfect distension) of the lungs. — It is not 
probable that this condition of the lungs in a new-born child 
would be mistaken for a case of narcotic poisoning ; but in one 
instance, owing to the concealment of the facts, u case of poi¬ 
soning by opium in an infant four days old, Avas mi.stnkcn for 
atelectasis. Dr. Balfour left the child on the previous day appa¬ 
rently in strong health. When summoned he found it pulseless, 
and the skin cold and livid. Means were used for resuscitating 
it, but no intimation was made that a narcotic had been given 
to it. The child died in thirteen hours. On inspection, the 
body was generally livid, the hands were clenched, and the 
thumbs were drawn into the palms. The pupils were natural. 
The membranes of the brain were congested ivith dark liquid 
blood, and two teaspoonfuls of serum were effii.sed at the base. 
Tile substance of the brain as well as of the cerebellum was much 
congested. The heart was healthy ; the foramen ovale was 
quite open ; and there was some con|«stion of both lungs. The 
stomach was healthy ; it contained *thiekish fluid having no 
odour of laudanum. Dr. Balfour remarks^ in reference to this 
case, that there were some circumstances in which it was unlike 
atelectasis. Instead of being feeble from birth the child had been 
healthy and stong ; the lividity of the surface was more persistent 
and more strongly marked. The spasmodic contraction of the 
hands was also a peculiar feature. As there was no suspicion 
of poisoning during life the state of the pupils was not observed. 
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Tho facts were explained by the father admitting that he had 
given to the child two drops of laudanum to soothe it, and in 
about four hours the symi)tonis above described came on. (Ed¬ 
inburgh Monthly Journal, 1856-7, vol, ii. p. 148.) It wUl be 
perceived t1iat the symptoms and appearances are similar to those 
described under apojjlexy in infants (ante, p. 135). As no trace 
of so small a quantity of opium can be found in tho stomach, 
these cases present groat difficulty. 

Epilepsy. —This disease, in some of its symptoms, resembles 
poisoning by prussic acid only. If the symptoms depend on 
])oison, some liquid or substance must have been taken imme¬ 
diately before their occurrence. If, however, nothing has been 
taken, the inference would be that the symptoms most probably 
dejicnded on disease. Death is commonly very rapid in poi¬ 
soning by prussic acid ; but a first attack of epilepsy is not often 
fatal. If the person has stiffered from previous attacks, it is 
])robablc, cacteris paribus, that the symptoms depend on disease. 
But ej»i cpsy may by coincidence immediately follow the ad- 
ministratidn of a draught, or the taking of food :—an analysis 
of the substance taken, would then remove any doubt. Supposing 
none of this to be procurable, then we must remember, that 
cpilci)sy only simulates narcotic poisoning when the attack is 
rapidly fatal. Therefore, an opportunity will always present 
itself for verifying or rebutting the suspicion of poisoning, by 
examining the contents of the stomach. 1 have never met with 
an instantso in which a case of epilepsy was mistaken for one of 
narcotic poisoning. 

Texan os. —When this disease occurs, it can generally be traced 
to some cause,—a wound, ulcer, burn, or other injury, involving 
tendinous or nervous structures. Tetanus may arise from causes 
of a very simple kind, and independently of wounds,—as from ex¬ 
posure to wet and cold, or to a current of air. It has been stated 
that it may even come on without any apparent cause. The 
catise may, howevg:, have been latent. When it is the re¬ 
sult of jjhysical injury it is called traumatic ; under other cir¬ 
cumstances idiopathic ; but idiofllathic tetanus is by no means 
common: it manifests itself by trismus (locked jaw), opisthotonos, 
or emprosthotonos (a tensely curved position of tlie trunk back¬ 
wards or forwards, as the result of muscular spasm). The disease 
sometimes occurs spontaneously in infants, within the first eight 
or ten days from birth (trrJftus nascentium'). Male adults, es¬ 
pecially those who are of a robust and vigorous frame, arc most 
liable to attacks of tetanus. According to Dr. Gregory, tetanus 
from cold occurs, for tho most part, within three or four days 
after exposure to the exciting cause; while traumatic tctitlms 
(from wounds) generally appears about the eighth day. (Prac¬ 
tice of Physic, 378.) Other observers have found that tetanus 
from wounds very commonly shows itself from the fourth to the 
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sixth day after the injury. The sooner it commences after an 
injury, the more rapidly fatal is its course. 

Tetanus, or rather tetanic, convulsions, may bo produced by 
cerHain neurotic poisons, which affect the spinal marrow (spinal 
poisons), especially those belonging to the strychnos tribe,—ns 
nux-voniica—strychnia, and all its saline combinations; and 
there is not only a strong similarity in the symptoms, but an ex¬ 
amination of the dead body docs not indicate the existence of 
any well-marked morbid changes in either case. In tetanus from 
disease or injury, there is a gradual progression of the symptoms. 
The rigid contraction commences in the muscles of the jaws ; 
it extends to the throat, back of the neck, and, lastly, descends 
to the abdomen and lower limbs. Professor Colies 1ms remarked, 
that the muscles of the fingers are the last, and least affected. 
(Lectures on Surgery, i. 72.) The rigidity of the muscles con¬ 
tinues more or less throughout the disease without intermissions, 
whereas irf tetanus from poisoning there are remissions or in- 
tcrvals'oWrelaxation. A distinction will commonly rest upon the 
following* circumstances :—1. The period of time which has 
elapsed since any sub.stancc, liquid or solid, was swallowed by the 
patient. 2. The gradual or sudden and violent accession of 
symptoms,—the latter indicating poisoning. In tetanus from 
disease, the stiffness is first perceived in the jaws; it then pro¬ 
gressively extends downwards, attacking the body and limbs, the 
hands not being commonly affected nntil the last. In tetanus 
from poisoning, the attack is preceded by shivering or trembling 
and gasping for breath, the body and limbs are then simultane¬ 
ously affected ; the hands arc clenched, the feet curved, and the 
jaw is not commonly fixed until a late period, and during n 
paroxysm. 3. The duration of the case. Tetanus, as a result 
of local injuries, rarely proves fatal in less than twenty-four 
hours ; and in the idiopathic form, it either does not destroy life, 
or only after the lapse of many hours or days. In tetanus pro¬ 
duced by strychnia given in fat.al doses, tke person rarely sur¬ 
vives two hours after the occurrence of the symptoms. 4. The 
absence of any wound, ulcer,*burn, or personal injury, nervous 
susceptibility, or exposure to cold, to account for the attack. 
5. The discovery of -nux-vomica, strychnia, or other poison in 
the food, in the matter vomited, or in’ the contents of the 
stomach after death. 

The cases of Miss Ahercromb§^\S^O'), and of J. P. Cook 
(1856), are important in reference to the distinction of the symp¬ 
toms produced by spinal poisons and tetanus as a result of disease. 
In Miss Abercromby’s case there is great reason to believe that 
.^[isoning was mistaken for disease, a mistake much more likely 
fj^Jl'ise than the converse. Miss Abercromby was a healthy 
Indy in the prime of life; she was induced by her brothcr- 
(jj^gw, Wainwright, to insure her life for fwo years for 3000^. in 
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the Imperial Assurance Company, Wainwright having no pecu¬ 
niary interest in her life. The policy was effected in October 
1830, and she died rather suddenly in the December following. 
It was only after the lapse of five years that Wainwright brought 
an action against the Company for the amount of the policy 
(^Wainwright v. Bland, Exchequer, June 29, 1835), and the 
evidence was suck that the jury were equally divided, so that no 
verdict was given. The plaintiff was obliged to withdraw from 
fho,couiitry. He died in one of our penal colonic^ and before 
his death it is rcj)ortcd he substantially admitted that he had 
destroyed Miss Abcrcromby and several other persons by strych¬ 
nia. This poison had only been discovered twelve years pre¬ 
viously, and it was then but little known either in this country 
or in France. 

The payment of the policy was disputed by the Company on 
the ground of fraud, and the defence was substantially that the 
lady had died from poison administered by the plaintifil She 
had been for a few days indisposed with an hysterical attack, but 
there was nothing to excite alarm. All that could be learnt of 
her death was tliat the physician in attendance was suddenly 
sent for between two and three o’clock. •' She was in convid- 
sions resembling those which were the effect of a wound (tetanus), 
and said she was sure she should die, and she went off into con¬ 
vulsions.” The physician left the house, returned at four o'clock, 
and she was then just dead. The appearances presented by the 
body arc imperfectly reported. There was congestion of the 
vessels of the brain, with some effusion, and the blood-vessels of 
the stomach were distended. The cause of death was assigned 
to convulsions produced by some 'oysters which she had eaten for 
supper,—and to wet feet I The Attorney-General put it to the 
jury whether it was oysters or some poison which had caused 
this lady’s death, a point which they felt unable to decide (Medi¬ 
cal Gazette, vol. xvi. p. 606). The cause assigned was quite 
inadequate to explain this sudden and rapid death. (See the 
case of Assistant-Surgeon Bond, post, p. 144.) 

Tetanus may be the result df hysteria, and as such, it is 
chiefly met with in females, and may be traecd to injury to 
the brain or a peculiar constitution. An at.tack even in ^ severe 
form may be brought on by slight causes producing mental 
emotion or excitement. It will probably be fgnnd on inquiry 
that the patient has been subjict to previous attacks or fits. The 
spasms of hysteria may be tetanic ; but convulsive motions of the 
limbs more commonly alternate with stiffness dc rigidity, and 
the attack is generally attended witli loss of consciousness.. In 
poisoning, the patient retains consciousness, and the paroxysms, 
if frequent and severe, are generally fatal:—in cases of, hysteria 
or hysterical excitement, the attack is not fatal, bi^t the ])atient 
speedily recGvers, Such, at least, is the result of experience uj^^ 
to the present time. 
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I am indebted to Mr. Bro6k, formerly a pupil of Guy’s Hospi¬ 
tal, for the particulars of a case of tetanic convulsions depending 
on mental excitement and emotion, which from their severity 
might, without duo precautions, have been mistaken for the 
effects of strychnia-poisoning. In May 1858, he was called to a 
man, tet. thirty, and found him lying in bed quite insensible, his 
head thrown back, his body arched in a stdKe of opisthoto¬ 
nos, and every Joint rigid. The breathing was scarcely per- 
cci)tible ; tHe pulse was regular, and between sin-enty and 
eighty. The month was spasmodically closed ; be was uncon¬ 
scious, and there was no power of swallowing. 'J’he hands wore 
.spasmodically closed ; the feet curved or distorted by spa.sfn ; the 
ankles and wrists were relaxed, but the knee-joints could not be 
bent. He had been in this state about ten minutes. The muscles 
after a time were partially relaxed, but another ]>aToxysm oc¬ 
curred, and there were three similar fits in about lialf-an-honr. 
After this, consciousncs.s .slowly returned, and in about an hour 
and twenty minutes from the first attack, the convui.sions en¬ 
tirely ceased. During the attack the eyes were so tnincd under 
the lids, that no portion of the cornea could be seen ; on a re¬ 
mission of the sj'mptoms, when the eyes were opemul, the i>u]>ils 
were found in their natural state. The patient felt an inclination 
to vomit, but nothing escaped from the mouth but a bloody 
mucus and saliva. So soon as he could speak, he said he was 
sulyect tq these attacks and would soon be better. The follow¬ 
ing history of the case was obtained. I'he man was an officer 
in the French navy, but a political refugee in this country. 
About four years previously, while at Calcutta, he received a 
severe wound in the forehead fr'oni a decanter which was thrown 
•at him by a companion. He was very ill for some days ; and 
shortly after receiving this injury, and up to the prc.sent date, he 
had been subject to frequent attacks of tetanic convulsions, 
generally as a result of great mental emotion or excitement. 
This last attack bad been brought on by aquatrel with a female 
with whom he cohabited. He had a full knowledge of the access 
of the fits. They were preceefed by a sense of fulness in the 
head, flushed face, tingling at the extremities of the fingers," and 
(to us^ his own expression) a feeling as if his heart was in 
a vice ; with a cold perspiration. 

In this case thpre was a natural cause for the tetanic coniml- 
sions, and this was only one of numerous attacks. In the sudden 
access, and in the Severity of the symptoms, there was a reseto- 
-blance to symlJtoms of poisoning by strychnia ; but they differed 
from these in the mode of attack, the total unconsciousness, the 
the State of the eyes, the pnlse, and the breathing, as well as in 
the rapid subsidence of the fits, and the recovery of the patient. 
Theiiefhad been a cause of excitement immediately before their 
The effects produced on the nervous system as a 
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result of hysterical excitement or mental emotion do not admit 
of postponement. The tetanic attack comes on at once or not 
9 .t all. 

The case of J. P. Cook (Reg. v. W. Palmer, Central Criminal 
Court, May, 1856) falls uiuler the distinctive criteria above 
pointed out. There was no wound or personal injury. There was 
no reason to suppose that the tetanic convulsions from which the 
deceased suffered were of the idiopathic kind, i. e. that they had 
arisen Irom exposure to wet or cold, or from excitement, as a 
result of his having won a race a week before thejKttack. De¬ 
ceased had had some pills admitiistered to him by the prisoner, 
at a time which would correspond to the interval that precedes 
the action of strychnia. The symptoms were sudden and violent, 
developed over the entire body and limbs in a few minutes, and 
they proved fatal in imtniy minutes! The pills could not be 
obtained for analysis, and no strychnia was found in the stomach, 
which had been cut from end to end and the contents lost under the 
superintendence of the prisoner. The physiological and patho¬ 
logical evidence, however, that deceased had died from strychnia 
w'as considered to be conclusive, and on this evidence the prisoner 
w'as very properly convicted and executed. (Sec Gay’s Hospital 
llej)orts, October, 1856, On Poisoning by Strychnia.) 

So much attention has been directed, by reason of the medical 
evidence given at this trial, to the subject of tetanus, that some 
additiornd remarks may serve to aid the practitioner in forming 
an opinion in future cases. When the circumstances of a case 
aic fully known there can be no difficulty ; but if professional 
men will base their opinions upon false or partial statements, 
imperfectly observed, or concocted purposely to fit a defence, 
they must be misled. Up to the yc^r 1856, there had been 
a large number of fatal cases of tetanus; the facts had been 
accurately recorded, the mortality noted, and no one had thought 
of analysing the contents of a stomach in these cases, for the sim¬ 
ple reason that the labour would have been superfluous. On the 
other hand, it is by no means improbable that some poisonings by 
strychnia may have been jrassed over as idiopathic tetanus ; and 
of this, in my opinion, the Case of Miss Abercromby (ante, p. 138 ) 
furnishes a striking example. But if medical men are to be 
calumniated for the honest expression and maintenance of an 
opinion afterwards proved to be true by the verdict of a jury, 
society must be prepared for the concealment of these cases. It 
is certainly desirable not to encourage false charges, but it is a 
totally different question to allow or encourage iniquitous defences. 
In Wooler’s case (ante, p. 107) the medical men were charged with 
poisoning their patient, and then, in order to screen themselves, 
imputing the act of poisoning to the husband, who was on his 
trial for the crime. In the case of Palmer, although Dr. Bees and 
myself escaped this imputation, we were charged with “incredible 
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rashness” and “unheard-of indiscretion,” because we had honestly 
and fea:rlessly given, according -to our consciences, an opinion 
which was subsequently supported by the evidence of Brodies 
Christison, Todd, Curling, Solly, and others I 4 The great point of 
contention in this case was :—Did the tetanic symptoms under 
which the deceased died, depend on disease or poison ? All those 
authorities, comprising the most experienced men in the kingdom, 
agreed, that when taken as a whole, they were not in accordance 
witli any known form of disease, but were in perfect accordance 
with the efflUts of strychnia. The opinions given by some wit¬ 
nesses in the defence were to the effect that the symptoms were 
consistent with strychnia-poisoning; and although some professed 
to perceive differences, the records of medical experience proved 
that these differences existed only in their owtf imaginations. 
In short, there was no real difficulty in this case, except that 
which was temporarily created by a suppression or misrepresenta¬ 
tion of the resd facts, and the sympathy excited in the public 
mind, by reason of the social position of the accused. 

The following case of tetanus, which occurred at the London 
Hospital in March, 1856, was considered at the time to present 
a difficulty to medical opinions based on symptoms. A man 
aged thirty-seven, suffering from chronic indurated ulcers, two 
at the back of the right elbow near the ulnar nerve, and one on 
the left elbow, was brought into the hosjntal at 7'30 p.m. He 
was then breathing quickly 5 the jaws were closed ; he was un¬ 
able to swallow; and the muscles of the abdomen and hack 
were somewhat'tcnse. In ten minutes he had a paroxysm with 
opisthotonos, which lasted about one minute ; he was then quiet 
for a few minutes; he had another fit, in which he died, having 
been in -the hospital only half-an-hour. It appeared that the 
symptoms of stiffness in the jaws had come on about nine hours 
before his admission’. - The surgeon who attended the case had 
no doubt that the mati had died from tetanus, and the cause of 
the tetanus was referable to the indurated chronic ulcers. In 
fact, there was nothing in the case to lead to the supposition 
that the symptoms were caused by strychnia; and no treatment 
was adopted for poisoning by strychnia. In testing this case by 
the rhlcs laid down for a distinction, we find the following dif- 
fcreiices :— 1 . There was no evidence that the man had swallowed 
anything, oj had been able to swallow anything, from the time 
at which he had had his dinner, — eight or nine hours before his 
admission. There was no reason to suspect that he had know- 
^in^ly or accidentally taken strychnia, or that his wife had given 
114(0 him, even assuming that this poison could have been in* his 
body eight hours without causing syinptoms and death. 2 . The 
convulsive symptoms commenced and progressed slowly, so that 
eight hours had elapsed before they acquired great severity, as 
vpanifested by opisthotonos. They began, as in most cases of 
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traumatic tetanus, with stiffness, followed by spasm and fixed¬ 
ness of the jaws ; the abdomen, back, and extremities being only 
long afterwards affected; there was inability to swallow ; and 
although the arms and legs were convulsively affected in the 
paroxysms prccedir% death,*it does not appear that there was 
any clenching of the hands, or incurvation of the feet. 3. From 
the date of the commencement of symptoms (in the jaws) the 
man lived eight or nine hours. Apart from the absence of all 
moral evidence, there was not a single feature in the commence¬ 
ment, progress, and duration of the symptoms in this case, by 
which it could be confounded with a case of strychnia-poisoning. 
Although more rapidly fatal than traumatic tetanus is usually 
observed to be, it would have been a case of uncommon duration 
lor one of strychnia-poisoning. In tetanus from disease, the case 
is reckoned by hours or days, in tetanus from strychnia, by 
minutes. An analysis of the contents of the stomach of deceased 
was formally made by Dr. Lethcby, although there was not the 
slightest ground for suspecting death from poisoning. No 
strychnia was found, where none could have been swallowed ; 
but the case was brought forward»in the defence of William 
Palmer apparently for the purpose of showing that an expert of 
Dr. Letheby’s experience might be easily deceived, and that 
tetanus from natural causes, except by careful chemical research, 
could not be distinguished from that produced by strychnia 1 .1 
need hardly observe that but for the peculiar circumstances 
under which Dr. Lethcby was then placed (bis services having 
been specially retained for the defence, of Palmer), he might 
probably have been inclined to view this case as experienced 
surgeons viewed it at the time, and at the trial, namely, as a 
simnle case of tetanus caused by chronic indurated ulcers in 
the region of a nerve; and that a chemical analysis was not 
required. 

Whenever the symptoms of tetanus appear suddenly with 
severity, and the patient dies, a minute investigation should be 
made into the history of the patient and all the .circumstances 
attending the attack. In traumatic tetanus the cause is often 
overlooked,—a small splinter of wood or metal may penetrate 
the palm of the hand or sole of the foot, — the wound may com¬ 
pletely heal over the foreign body, and no suspicion of latent 
mischief may exist. In the spring of 1858, a man was admitted 
into Guy’s Hospital suffering under tetanus; he di^ in three 
days with the usual symptoms. The cause of the tetanus vvgs. 
traced to a wound in the hand received a month before : this 
perfectly healed, and from the length of time which had elap^^ 
it was not thought of importance, but on cutting into the woi^i;!^ 
part after death, a piece of rusty iron was found imb^;^d® 
therein, and pressing on a nerve. In another ca&^,. ;a.';y^o|ig 
man was admitted, and died from tetanus in ten hours." " On 
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inspection, it was found that a slight wound in the hand, re¬ 
ceived shortly before, had completely healed and inclosed a 
splinter of wood, — the exciting cause of the disease. The facts 
connected with these cases were not consistent with the theory 
of poisoning by strychnia, nevertheress, they^show that after the 
complete healing of a wound, and at a long interval, traumatic 
tetanus in a fatal form may insidiously make its appearance. 
(See, for another case in which the cause was mistaken, Medical 
Jurisprudence, 6th edit. 1858, p. 335.) 

On the other hand, poison may have been unconsciously taken, 
and the symptoms referred to disease. This occurred in the case 
of Assistant-Surgeon Bond, at Moulmein, in March, 1858. This 
gentleman, intending to take two aperient pills, swallowed by 
mistake two pills containing in each one grain of strychnia. lie 
was seized with violent tetanic convulsions and opisthotonos, 
and died in less than two hours after the commencement of the 
symptoms. Deceased was unconscious of having made a mis¬ 
take in taking his medicine, even to the last, and his medical 
friends had at the time no suspicion that strychnia was the 
cause of the symptoms. His illness was attributed at first to 
irritation of the spinal cord proceeding to inflammation, arising 
from his having been exposed to a cun'ent of cold air while in a 
heated state. It was not until after ho had expired, that it was 
found he had taken pills containing strychnia in place of aperient 
pills. I am indebted to his medical attendant for this informa¬ 
tion. But for the accidental discovery of the strychnia lulls, the 
tetanus might have been referred to hysterical excitement, or 
some “ UJ) discoverable disease ” of the spinal marrow, although 
its characters were clearly those of strychnia-poisoning, A 
case reported by Dr. Lonsdale (Edinburgh Monthly Journal of 
Medicine, Feb. 1855, p. 117) shows the dangerous facility with 
which tetanus, as a result of poisoning by strychnia, may be 
overlooked. In Nov. 1854, a man, set. fifty nine, went, appa¬ 
rently in his usual health, early in the morning to bathe in the 
river Esk, near Carlisle. About eight o’clock he was seen 
walking home, and on reaching his own house he complained 
of severe illness, was violently cramped, and declared himself 
dying. A doctor was immediately called, who prescribed a pill, 
but the man after exhibiting some marked symptoms, died 
within thirty or forty minutes of his arrival at home. As de¬ 
ceased had often suft’ered from inward complaints,—was a fre¬ 
quent patient at a County Charity, and had that morning (in 
November) taken an early bath in the river, it was considered 
by his neighbours that the cold had struck him, and his disease 
was looked upon as sudden death from natural causes! An 
inquiry before the coroner, however, led to the discovery that 
the man had been accidentally poisoned by strychnia. The 
physician who saw deceased during his illness stated, that when 
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called to him at half-past eight a.m., he was labouring undef 
violent'spasms, which almost entirely subsided in from four to 
seven or eight minutes. During the spasms the body was ex¬ 
tended, with tfie limbs separated, stiff, and rigid, and there was 
a violent shaking of the whole body. At first the spasms were 
most' marked down the back and legs, but in the course of from 
toil to fifteen minutes they fixed upon the chest, and violent 
tetanus supervened with fixation of the muscles of respiration, 
and in this state the patient died. Deceased was anxious, agi¬ 
tated, and felt certain of impending death. His intellect was 
perfectly clear. The eyes protruded, the pupils were dilated, 
and the mouth was spasmodically closed. The face and hands 
were livid, and the surface below the natural temperature. It 
turned out, on due inquiry, that orr his return from the river, 
deceased had called at a druggist’s for a strong dose of purgative 
medicine, and the druggist, as it was afterwards shown, had 
served him with a grain and a half of strychnia by mistake for 
jalapine! The symptoms and death had been caused by }joison, 
—not by natural disease. 

Dr. Roberts has reported a case in which tetanic convulsions of a 
severe kind attacked a man as a result of exposure to cold. They 
are said to have resembled those of strychnia-poisoning in coming 
on suddenly, in their great violence, in affecting the limbs as 
well as the trunk, in the early jiroduction of opisthotonos, in the 
retention of consciousness, and in the existence of intervals of 
relaxation between the paroxysms. After seven hours, the man 
recovered. It appears that he had a feeble constitution, as 
well as a nervous temperament, and he staled that his feelings 
were easily excited. He had lately suffered much from mental 
anxiety, and had, moreover, been exposed many hours to severe 
cold. (^Lancet, March 27, 1858, p. 313.) 

These three cases show the very difficult position in which a 
medical jurist may be placed. On the one hand, he may assign 
to poison, symptoms which are really caused by disease’; on 
the other, he may be induced, from an imperfect knowledge of 
the facts, to refer to disease, a death which is actually caused by 
poison. In the latter case, he not only lends his science to con¬ 
ceal a murder, but he advertises a method by which a number of 
lives may be easily sacrificed, and criminals escape with impunity! 
In Dr. Roberts’s case the man had taken nothing for four hours 
before the symptoms set in; there had been no possession of, 
or access to strychnia,—there had been long exposure to a be¬ 
numbing cold in a person exhausted by destitution and fatigue; 
the convulsions lasted at intervals for seven hours, becoming less 
and less violent, and then disappeared, and lastly, the man did 
not die. It is stated*that there were no suspicious circumstances 
in the case ; and the man was pretematurally susceptible of 
convulsive attack. If under this state of things a medical prac- 

z. 
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titioner had assigned the symptoms to poisoning by strjrchnia; 
his conduct would Iiave been justly open to censure. Each case 
must be decided by all the circumstances, medical and moral, 
which attend it. An implicit faith in a few symptoms will ex¬ 
pose a man to the risk of setting free a murderer, or of leading 
to the conviction of an innocent person. It is proper to remem¬ 
ber on such occasions, that a charge of murder by poison is not 
likely to be raise*! unless there are “ suspicious circumstances,” 
and unless death takes place suddenly with violent symptoms, 
in the entire absence of any apparent or probable natural cause. 
In the cases of Assistant-Surgeon Bond, and of the man whose 
death is reported by Dr. Lonsdale, there was prima fade evidence 
for believing that these persons had died of poison. In Dr. 
Roberts’s case there was a‘n absence of such evidence. As 
cholera may sometimes put on the features of poisoning by 
.arsenic, so may tetanus occasionally put on the features of poi¬ 
soning by strychnia. In either instance a close sifting of all the 
facts is necessary before we can form a correct medical opinion; 
the exceptional resemblance furnishes no reason for abandoning 
every future case as unsolvable by medical science, and thus 
giving free scope to secret murder in its worst and most dan¬ 
gerous form. 

The remarks above made have been chiefly restricted to poi¬ 
soning by strychnia ; but tetanus or tetanic convulsions may be 
an effect of other poisons. Arsenic, tartarised antimony, and 
prussic acid have been known to produce them. In these cases, 
however, the tetanic are either preceded or followed by other 
symptoms of a special kind, which remove any difficulty in the 
formation of an opinion. The presence of poison in the vomited 
matters daring life, or in the contents of the viscera after death, 
will also aid a medical practitioner in forming his opinion. 

Convulsions. — This is a frequent cause of death among 
children. According to the Seventh Report of the Registrar- 
General (1846), the yearly average of deaths ascribed to this 
cause then amounted to 25,000. Convulsions (or fits, as they are 
vulgarly termed) may arise from the action of poisons, especially 
of those belonging to the neurotic class, or from the effects 
of disease. As they sometimes attack children suddenly, and 
prove fatal rapidly, a suspicion may arise that death has been 
caused by some poison administered to the child. Many cases 
of this kind have been referred to me for investigation; and, 
from the frequency of their occurrence, and the unjust suspicions 
to w hich they may give rise, it is the duty of a practitioner to 
make himself acquainted with the ordinary causes of convul¬ 
sions. Medical writers have divided them into symptomatic 
and idiopathic. They are most commonly Symptomatic, i. e. de¬ 
pending on some disease or iporbid condition of the system,— 
such as dentition, repelled eruptions of the skin, water on the 
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brain, exposure to cold, indigestion, worms, accumulation of 
faeces, improper food, or over-distension of the stomach and bowels 
with food; and even a peculiar condition of the nurse's milk 
may become a cause. The younger and more irritable the child, 
the greater is its liability to an attack; and in these instances, 
the slightest cause of irritation to the nervous system may lead 
to it. About the time of the appearance of the tinst set of teeth, 
i. c, from the fifth to the eighteenth month, children are con¬ 
sidered to be most liable to the disease. 

When the convulsions cannot be traced to any of the causes 
above assigned, they are described as idiopathic, and are com¬ 
monly referred to some primary disease of the brain ; and this 
organ, after death, may be found in a state of congestion. Idio¬ 
pathic convulsions sometimes run through their course and cause 
death very rapidly; but it is not at all improbable that, by 
diligent inquiry, some cause may be generally found. Dr. 
Underwood met with several instances in which fine healthy 
children died suddenly from convulsions soon after they had been 
ovorled by their nurses. This is, no doubt, a common cause 
of death in infants (ante, p.*‘135). 

Convulsions are a very common effect of the action of over¬ 
doses of opium on children ; and they are not easily distin¬ 
guished from those which arise from natural causes. During 
the fit the eyes are distorted,—the pupils contracted or dilated. 
'I'he spasm may affect the organs of respiration : the jaws are 
closed, and saliva, in a frothy state, escapee at the mouth. 
There may be also stertorous or snoring breathing; and, from 
impeded respiration, the tongue, face, and the surface of the 
skin will become livid, owing to imperfect aeration of the blood, 
and the child may die asphyxiated. Under prompt and appro¬ 
priate treatment, except when it depends oti poison unsuspected, 
the attack may be alleviated, and the child recover. When 'a 
neurotic poison is the cause, it will be found that some sub¬ 
stance, either liquid or solid, has been given to the child not 
long before; and the treatment to be pui'sucd in a suspicious 
case must be directed to its removal. (See Opium.) Except 
by a chemical analysis of the food and the contents of the 
stomach, it is by no means easy tp distinguish disease from 
poisoning. 

A case was tried at the Lincoln assizes, which shows that a 
crafty criminal may easily deceive, a 'medical practitioner, and 
that an inquest, as it is at present frequently conducted, is not 
fitted to detect secret cases of poisoning. In this instance a 
confession was made ; but hfiw many instances escape detection 
for want of a confession on the part of a criminal, it is impos¬ 
sible to conjecture. An inspection of a body is not required by 
many coroners unless there are strong circumstances for sus¬ 
picion in the shape of public rumour j but in respect to crimi- 
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titioner had assif^ned the symptoms to poisoning by stiy^chnia; 
his conduct would liave been justly open to censure. Each case 
must be decided by all the circumstances, medical and moral, 
which attend it. An implicit faith in a few symptoms will ex¬ 
pose a man to the risk of setting free a murderer, or of leading 
to the conviction of an innocent person. It is proper to remem¬ 
ber on such occasions, that a charge of murder by poison is not 
likely to be raised unless there are “ suspicious circumstances,” 
and unless death takes place suddenly with violent symptoms, 
in the entire absence of any apparent or probable natural cause. 
In the cases of Assistant-Surgeon Bond, and of the man whose 
death is reported by Dr. Lonsdale, there was prima facie evidence 
for believing that these persons had died of poison. In Dr. 
Roberts’s case there was ati absence of such evidence. As 
cholera may sometimes put on the features of poisoning by 
arsenic, so may tetanus occasionally put on the features of poi¬ 
soning by strychnia. In either instance a close sifting of all the 
facts is necessary before we can form a correct medical opinion; 
the exceptional resemblance furnishes no reason for abandoning 
every future case as unsolvable by medical science, and thus 
giving free scope to secret murder in its worst and most dan¬ 
gerous form. 

The remarks above made have been chiefly restricted to poi¬ 
soning by strychnia; but tetanus or tetanic convulsions maybe 
an effect of other poisons. Arsenic, tartarised antimony, and 
prussic acid have been known to produce them. In these cases, 
however, the tetanic are either preceded or followed by other 
symptoms of a special kind, which remove any difficulty in the 
formation of an opinion. The presence of poison in the vomited 
matters during life> or in the contents of the viscera after death, 
will also aid a medical practitioner in forming his opinion. 

Convulsions. ■— This is a frequent cause of death among 
children. According to the Seventh Report of the Registrar- 
General (1846), the yearly average of deaths ascribed to this 
cause then amounted to 25,000. Convulsions (or fits, as they are 
vulgarly termed) may arise from the action of poisons, especially 
of those belonging to the neurotic class, or from the effects 
of disease. As they sometimes attack children suddenly, and 
prove fatal rapidly, a suspicion may arise that death has been 
caused by some poison administered to the child. Many cases 
of this kind have been referred to me for investigation; and, 
from the frequency of their occurrence, and the unjust suspicions' 
to w hich they may give rise, it is the duty of a practitioner to 
make himself acquainted with the ordinary causes of convul¬ 
sions. Medical writers have divided them into symi)tomatio 
and idiopathic. They are most commonly Symptomatic, i. e. de¬ 
pending on some disease or qiorbid condition of the system,—• 
such as dentition, repelled eruptions of the skin, water on the 
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brain, exposui'o to cold, indigestion, worms, accumulation of 
fsBces, improper food, or over-distension of the stomach and bowels 
with food; and even a peculiar condition of the nurse’s milk 
may become a cause. The younger and more irritable the child, 
the greater is its liability to an attack ; and in these instances, 
the slightest cause of irritation to the nervous system may lead 
to it. About the time of the appearance of the finst set of teeth, 
i. e. from the fifth to the eighteenth month, children are con¬ 
sidered to be most liable to the disease. 

When the convulsions cannot be traced to any of the causes 
above assigned, they are described as idiopathic, and are com¬ 
monly referred to some primary disease of the brain ; and this 
organ, after death, may be found in a state of congestion. Idio¬ 
pathic convulsions sometimes run through their course and cause 
death very rapidly; but it is not at all improbable that, by 
diligent inquiry, some cause may be generally found. Dr. 
Underwood met with several instances in which fine healthy 
children died suddenly from convulsions soon after they had been 
overfed by their nurses. This is, no doubt, a common cause 
of death in infants (ante, p.*^35). 

Convulsions are a very common efiect of the action of over¬ 
doses of opium on children ; and they are not easily distin¬ 
guished from those which arise from natural causes. During 
the fit the eyes are distorted,—the pupils contracted or dilated, 
'rhe spasm may affect the organs of respiration: the jaws are 
closed, and saliva, in a frothy state, escapes at the mouth. 
There may be also stertorous or snoring breathing; and, from 
impeded respiration, the tongue, face, and the surface of the 
skin will become livid, owing to imperfect aeration of the blood, 
and the child may die asphyxiated. Under prompt and appro¬ 
priate treatment, except when it depends on poison unsuspected, 
the attack may be alleviated, and the child recover. When a 
neurotic poison is the cause, it will be found that some sub¬ 
stance, either liquid or solid, has been given to the child not 
long before; and the treatment to be pursued in a suspicious 
case must be directed to its removal. (See Opium.) Except 
by a chemical analysis of the food and the contents of the 
stomach, it is by no means easy tp distinguish disease from 
poisoning. 

A case was tried at the Lincoln assizes, which shows that a 
crafty criminal may easily deceive^ a medical practitioner, and 
that an hiquest, as it is at present frequently conducted, is not 
fitted to detect secret cases of poisoning. In this instance a 
confession was made ; but hpw many instances escape detection 
for want of a confession on the part of a criminal, it is impos¬ 
sible to conjecture- An inspection of a body is not required by 
many coroners unless there are strong circumstances for sus¬ 
picion in the shape of public rumour; but in respect to crimi- 
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nals,i.whb have well calculated their plans, these circumstances 
are- not likely to come to light .except from the inspection itself 
and an analysis of the contents of^he viscera. Coroners are not 
always to be blamed for the omission to require proper medical 
evidence. They arc thwarted on many occasions by- cohnty 
magistrates, who frequently disallow their fees, even when the 
expense of theanquiry has been necessary to a proper, verdict. It 
does not appear that an inquisition was held, or inspection made, 
in the case alluded to, until some time after the bodies of the de¬ 
ceased had been interred, and then it was too late. A woman 
was charged with the murder of three children, by poisoning 
one of them with arsenic, and the other two with opium. She 
pleaded guilty, and described the mode in which the crime was 
perpetrated. She had succeeded in poisoning two of the chil¬ 
dren without being detected ; although suspicion M'as so strong 
that she was tried, but acquitted, at the previous assizes, on the 
charge of having poisoned one of them. In the third case, she 
admitted h.aving secretly given to the deceased (her own infant), 
about three weeks old, a tea-spoonful of laudanum. The cliild 
was soon afterwards seized with cdhvulsions; a medical j)rac- 
titioner was sent for, who, deceived by the statement of the 
woman, treated it as a case of ordinary convulsions in children, 
and ordered a warm bath. The child died in about twenty 
hours, continuing, according to the prisoner’s statement, in con¬ 
vulsions during the greater part of that time. No sus])icion 
appears to have been entertained of the real cause of death, and 
the case would probably have remained undiscovered, but for 
the prisoner’s confession. It is remarkable that this child sur¬ 
vived so long; the woman, however, prevaricated as to the 
quantity of laudanum which she gave it, — hence it is difficult 
to draw from her statement any other conclusion, than that the 
deceased was actually poisoned by opium. (The Queeny. Joyce, 
Lincoln Aut. Ass. 1844.) 

In a case which occurred in December 1846, a suspicion arose 
that two children had been poisoned, from the singular fact that 
they died within a very short period of each other. One, an infant, 
aged seven months, was found by the mother at 6 a.m. in a fit. It 
waslivid in the face, frothing at themouth.and its limbs were drawn 
up and rigid. She immediately too^ it to a person living in the 
same house, but it remained insensible until it died about two 
hours afterwards. The child appeared well when put to bed 
on the previous night, and had had its last meal (boiled bread and 
milk) about 7 p.m. The chief appearances on inspection, were 
congestion of the brain and lungs there was slight redness of 
t^e stomach. On the same morning and at about the same 
tj^e, the other child, aged fifteen months, was found by the 
iRother insensible," dark in the face, and struggling for breath. 
The child died five minutes after it was found in this state. On 
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inspection, the only appearance was general congestion of the 
brain. The stomachs and their contents, as;, wdl as a portion 
of the fooil given to the children the night before, were examined 
.&c,^iuni as well as' other poisons which were likely to have 
octOTlbiMld - the symptoms: but no trace of poison could be 
found. There was no moral evidence to show that poison had 
been given :-«one was detected in the food; and had it been 
given by the mother, who found the children^dying early in the 
morning, it is probable that, as there had been no vomiting, and 
death was rapid, the poison would have been discovered by 
the odour, either in the stomach or its contents, by the usual 
tests. Tile opinion which I gave was, that death had resulted 
from convulsions, probably produced by a congested state of 
the brain. The most remarkable feature in this case was 
the coincidence in seizure and the time of death; and, but for 
the good character of the parents and the results of a chemical 
examination of the food and the viscera, it would have been 
didieult to have satisfied the neighbours that the children had 
not been destroyed by poison. The jury returned a verdict 
of death from natural cause*. It is not enough to assign death to 
convulsions : the cause should if possible be indicated. The con¬ 
vulsions may really have arisen from some poison administered 
to a child : whatever affects strongly the nervous system of a 
child, may bring on an attack of convulsions which may prove 
fatal. In Reg. v. Connell (Cent. Grim. Court, Nov, 1852) th# 
prisoner, a female servant, gave a quantity of sulphuric acid to 
an infant. Owing to the local effect of the acid the child was 
not able to take food; it became very weak, and died on the 
sixteenth day from convulsions. The medical witness assigned 
this fatal attack to the poison, because the child had not been 
before subject to fits, and the cause appeared adequate. It 
was admitted that convulsions might arise From other and 
natural causes, and the prisoner was acquitted. 

Diseases of the brain and spinal marrow. —Among 
these diseases may be mentioned infiammation of the brain and 
its membranes, hypertrophy, and the formation of tumours. 
Such diseases are of a very insidious nature:—they sometimes 
give no warning of their presence, until the person, who may be 
in his usual he^th, is suddenly seized with stupor, followed by 
coma, or paralysis, and rap'idly dies. All such cases resemble 
poisoning by opium; they can only be distinguished by the 
discovery of the affirmative characters of disease, on an exami¬ 
nation of the body,^ and an absence of poison from the stomach. 
But the period of access of {ho symptoms after a meal, and the 
rapidity of death, will in many instances allow a practitioner 
to fornai a satisfactory distinction. This subject has been else¬ 
where* considered (ante, p. 112). The following may serve as 
an additional illustration. A woman, aged 37, died suddenly, 
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soon after having taken her breakfast. On an examination of the 
body, there was found effused within the cranium a large qnan- 
titv of bloody serum; and the brain and its membranes were 
much congested with blood. No poison was discovered in the 
stomach, and it is certain, that had death been due to a narcotic, 
some traces of it would have been found, in consequence of the 
great rapidity with which the deceased died. The only points 
in which this reseiipbled a case of poisoning, were in the invasion 
of the symptoms soon after a meal, and their rapidly fatal termi* 
nation. (See Annales D’Hyg. 1S54, ii. p.ieo.) 

Diseases of the heart. —The heart is subject to many 
diseases, which present the same insidious characters as those 
of the brain. Thus they may remain for a long time latent, and 
then suddenly destroy life. They are only likely to be con¬ 
founded with poisoning by prussic acid, owing to the rajiidity 
with which death takes place. In all these cases, therefore, if 
the fatal attack occur suddenly some hours after food or medi¬ 
cine has been taken, there can be no reason for attributing it 
to poison. It is only when by a coincidenee the symptoms 
appear immediately after something has been swallowed by 
the patient, that any doubt of the cause to which they may 
be due can arise; and here, the doubt would be speedily re¬ 
moved by an examination of the body. We must not expect, 
liowever, that in these fatal affections of the heart, well-marked 
%ppearances will be always found. Some pathologists have 
described a singular condition of this organ, under which a 
person is liable to die suddenly after experiencing nausea and 
giddiness. In such cases, the muscular substance of the heart 
has been found only preternaturally flaccid, and its cavities 
empty. This has been called by Mr. -Chevalier Idiopathic 
asphyxia, and others have termed it Syncopal asphyxia. It docs 
not appear to be very common, for very little is known concern¬ 
ing it, or on what the cause of death really depends. In regard 
to its recognition in suspected cases, all we can say is, that if 
poisoning be not clearly negatived by concurrent circumstances, 
its usual afSrmative characters are entirely wanting. The 
emptiness of the heart appears to be the chief indication of this 
variety of sudden death. This emptiness of the organ, however, 
is met with in other cases. It has been frequently observed in 
death from strychnia: and has here been supposed to depend 
on spasm of the organ. It is probable, however, that in all 
these cases there is a slight action of the heart in the act of 
dying, by which its cavities are emptied after the vessels of the 
lungs .Mye ceased to transmit blood. In the case of Zorrf George 
Jffenti^m (Sept. 1848), emptiness of the heart was the only 
remsi|^le appearance found in the body. The deceased had 
died .rfltdenly while taking a walk. He had not partaken of 
food W many hours. He was found dead lying fiat on his 
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face, and both of his hands were under him : his stick was firmly 
grasped in one hand. The body had been lying exposed five 
or six hours, and there was only the usual rigidity of death. 
At first it was suspected he had died from poison, but there 
was nothing to support this view. It was probably a sudden 
attack of syncopal asphyxia which had caused his death while 
in the act of walking. 

The question whether death has arisen from poison or from 
malformation or disease of the heart, occasionally presents itself 
to a medical jurist. The distinction is of some importance, 
since the local changes in the organ may be slight and easily 
overlooked. In July 1844, a woman, aged 45, fell suddenly in 
the street near Guy’s Hospital, and died, gasping and p^lid 
without being at all convulsed, in ten minutes after she had been 
brought into one of the wards. It was ascertained that she was 
a woman of irregular and intemperate habits, and that about an 
houy before she had purchased a drachm of powdered nux- 
vomica at a druggist’s. A paper containing the poison was 
found in her possession. There was no certain evidence that 
she had taken any of it, but unfortunately the quantity found 
upon Iier was not weighed. It was considered, however, Ijf 
those who saw it, to be equal to about a drachm, the quantity 
purchased. Owing to the report that jx)ison had been taken, the 
stomach-pump was used. On inspection, eighteen hours after 
death, it was remarked that the lips and ends of the fingers were 
extremely blue. The heart was enlarged, the right cavities being 
very capacious, and distended with dark seraifiuid clots of blood. 
There appeared to have been originally two communications 
between the auricles. The pulmonary artery was of extraordi¬ 
nary width, while the aorta was narrow. The lungs were 
distended with air and congested; the liver congested; the 
'mucous membrane of the stomach slightly corrugated, and it pre¬ 
sented a few spots of effused blood, which were probably produced 
by the stomach-pump. examined the stomach and its contents, 
but no trace of nux-vomica or any other poisonous matter was 
found. Although it is possible that some of the poison might 
have been taken, and afterwards removed by vomiting or the 
stomach-pump, the symptoms and the short duration of the case 
showed that death could not be referred to it. There was no 
doubt that this was caused by a delay to the passage of the 
blood through the right cavities of the heart, from congenital 
malformation of this organ. It was ascertained that the deceased 
had been always liable to shortness of breathing, and that she 
became blue upon any unusual exertion. (See Medical Gazette, 
xxxvL p. 19.) 

In January 1846, a man, aged 37, who had been for some 
Xime ailing and in low spirits, went out on his avocations, after 
having taken his breakfast as usual, and was observed to fall 
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suddenly in the street. This was between three and four hours 
after he had taken his breakfast. He wsis carried into,a shop: 
some stimulant was given to him, but he died before medical 
assistance arrived, which was about ten minutes after the seizure. 
It was ascertained that he had been kept in the erect posturj 
.after the attack. The chief appearances found in the body were 
great enlargement of the heart, with a thinning of the substance 
of the left ventricle. The mucous membrane of the stomach was 
slightly reddened, and there were two small patches of ulcera¬ 
tion,—the ulcers being thickened around the borders. The 
mucojis glands were also much enlarged. The li(]uid found 
in the stomach contained no trace of poison. Considering that 
the severe symptoms commenced long after any article of food 
had been taken, and that, had they arisen from any poison 
subsequently taken, it must, from the raf)idity of death and the 
absence of vomiting, have been found in the stomach, it was 
inferred that death had not been caused by poison. The opinion 
given at the inqufest was, that death had taken place from a 
diseased condition of the heart producing fatal syncope (sec cases, 
ante, p. 150). 

Distension op the stomach. This is by no means an 
unfrequent cause of sudden death; it may occur in infancy or at 
any age. In some instances, the distension of this organ appears 
to act by inducing apoplexy, the usual marks of tiiat disease 
being found in the brain (.see ante, p. 135). In other cases, death 
appears to be due to a fatol impression analogous to shock, 
arising simply from the excessive mechanical distension of the 
organ: it is not surprising that a suspicion of poisoning should 
occasionally arise under such circumstances. I have known 
several instances which have occurred in this metropolis, where 
the individuals went to bed in their usual health after eating a 
full supper, and were found dead on the following morning. On 
dissection, no marked changes were discovered, excepting, in 
some cases, slight congestion of the cerebral vessels. The most 
striking appearance was the enormously distended state of the 
storniich itself. In December 1839, a girl, aged 22, after eating 
a hearty supper, retired to rest. In about two hours she was 
found insensible, and she died in the course of a few minutes. 
There was no examination of the body ; although it is difficult 
to understand why, without it, there should have been any 
inquest,—as the cause of death, which was probably due to the 
distension of the stomach, was still left unexplained. In April 
1841. a man, aged 34, Ate a full breakfast, consisting of three- 
quarters of a pound of beef with bread, and a pint and a half of 
coffee. In a few minutes afterwards, he sat on a barrel to rest 
himself, but almost immediately fell backwards and expired. This 
cause of death may be met with in persons of all ages. In No-, 
vember 1842, a girl, aged 13, ate a full breakfast; and about an 
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hour afterwards she became insensible, and died in the course of 
a short time. The only cause which could be assigned for her 
death, was over-distension of the stomach with food, probably 
leading to apoplexy. 

Rupture oe the stomach has been observed to occur some¬ 
times as a consequence of over-distension, combined with efforts 
at vomiting ; although in other instances the rupture has taken 
place when there was but little food found in the st^jjlBach. 
Death is, of course, a speedy consequence of this accident; henco 
no difficulty can arise in practice with regard to it, because an 
examination of the body would enable a practitioner at once to 
determine the cause. (For a fatal dase of this kind, in which 
there was no apparent disease of the organ, see Medical Gazette, 
ii. 182.) 

Rupture of the caui^-hladder and gall-ducts, as well as of. 
the impregnated uterus or its appendages, may also suddenly 
give rise to alarming symptoms of a suspicious kind in a pre¬ 
viously healthy person. lieath in such cases commonly takes 
place from peritonitis. The rules for forming a diagnosis are 
similar to those already described : an examination of the body 
suffices to devclopc the real nature of the case. 

When called to examine a case of suspected narcotic poisoning, 
tind the symptoms have occurred soon after a meal, a practitioner 
must remember that although a full meal is a very common ex¬ 
citing cause of apoplexy, this is not the case with any simple 
medicine, liquid or solid, Avhich may have been swallowed by 
the patient. Should the symptoms follow the taking of a draught 
or any kind of medicine, the circumstances become much more 
suspicious, because the occurrence of apoplexy in such a case 
would be a pure coincidence : —all we can say is, that it may 
happen — in proof of which we may refer to the case mentioned 
ante (page 111 ), and then w^ require other circumstances to aid 
oar judgment. In such cases, it can never be assumed that the 
medicine taken was the cause of the symptoms, unless we sup- 
l^ose it to have been a poison ; while when the symptoms follow 
an ordinary meal, apoplexy may be a natural result, — at least 
it is not absolutely necessary, in order to account for them, to 
suppose that the food contained any poison. 

In reference to poisoning in the living, it may be useful to 
suggest to a medical, practitioner those points to which his at¬ 
tention should be especially directed. They are :—1. The time 
of the occurrence of symptoms — their natuA • 2. The exact 
period- at which they were observed to take ^cc after a meal, 
or after food or medicine had been taken. 3. The order of 
their occurrence. 4. Whether there was any remission or inter¬ 
mission in their progress, or whether they continued to become 
more and more aggravated until death. 5. Whether the patient 
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had laboured under any previous illness. 6. Whether the sym¬ 
ptoms were observed to recur more violently after a particular 
meal, or after any particular kind of food or medicine. 7. 
Whether the patient has vomited :—the vomited matters, if any 
(especially those first ejected), to be procured : — their odour, 
colour, and acid or alkaline reaction noted, — as well as their 
quantity. 8. If none be procurable, and the vomiting have taken 
placqpon the dress, furniture, or floor of the room, then a por¬ 
tion of the clothing, sheet, or carpet may be cut out and reserved 
for analysis : — if the vomiting have occurred on a deal floor, a 
portion of the wood may be scraped or cut out:—or if on a 
Btone pavement, then a clean piece of rag or sponge, soaked in 
distilled water, may bo used to remove any traces of the sub¬ 
stance. [Some years since, an animal was poisoned by arsenic. 
None of the poison could bo detected in the stomach, but it was 
easily found in a portion of deal floor, rendered humid by the 
liquid matters which the animal had vomited during the night.] 
The vessel in which vomited matters have been contained will 
often furnish valuable evidence, since heavy mineral poisons fall 
to the bottom, or adhere to the sides of the vessel. 9. If vomited 
matter cannot be procured, then it will be proper to collect the 
urine which may have been voided since the occurrence of sym¬ 
ptoms. 10. Endeavour to ascertain the probable nature of the 
food or medicine last taken, and the exact time at which it yiras 
taken. 11. Ascertain the nature of all the different articles of 
food used at a meal. 12. Any suspected articles of food, as 
well as the vomited matters, to bo as soon as possible sealed up 
in a clean glass vessel, labelled, and reserved for analysis. 13. 
Note down in their own words all explanations voluntarily 
made by parties present, or who are supposed to be concerned 
in the suspected poisoning. 14. Whether more than one person 
partook of the food or medicine :—if so, whether all these per¬ 
sons were aflected, and how. 15, Whether the same kind of 
food or medicine had been previously taken by the patient or 
other persons without ill efl'ects following. 
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CHAPTER 10. 

ON THE EVIDENCE OP POISONING IN THE DEAD BODY—PERIOD AT 
WHICH POISONS PROVE FATAL CHRONIC POISONING—ACCUMU¬ 
LATIVE POISONS APPEARANCES PRODUCED BY THE DIFFERENT 

CLASSES OP POISONS-REDNESS OF THE MUCOUS MEMBRANE- 

MISTAKEN FOB INFLAMMATION-ULCERATION AND CORROSION 

-SOFTENING-PERFORATIONS OP THE STOMACH—OP THE IN¬ 
TESTINES FROM DISEASE-BY WORMS—SPECIES OF WORMS. 

FOUND IN THE BODY. 

Supposing that the person is dead, and we are required to de¬ 
termine whether the case be one of poisoning or not, we must, in 
the first instance, endeavour to ascertain all the particulars, which 
have been discussed in tlielast chapter, as indicative of poisoning 
in the living subject. Should the deceased have died from poison, 
the circumstances of the attack, and the symptoms preceding 
death, ought to correspond with the characters already described; 
and in these investigations it is well to bear in mind the following 
rule :—There is no one symptom or pathological condition which 
is peculiar to poisoning ; but at the same time tliere is no disease 
which presents all those characters that are met with in a 
special case of poisoning. The additional evidence to be derived 
from the death of the person may be considered under the follow¬ 
ing heads: — 

1. The time at which death takes place after the first 
OCCURRENCE .OF SYMPTOMS. —This question it is necessary to 
examine, because the more common x)oisons, when taken in fatal 
doses, generally produce their fatal effects within certain periods 
of time. By an attention to this point, we may, in some instances, 
be enabled to negative a charge of poisoning, and in others to 
forni aa opinion of the kind of poison which has been taken. In 
a court of law, a medical practitioner is often required to state 
the usual period of time within which poisons prove fatal. It is to 
be observed, that not only do poisons differ from each other in 
this respect, but the same substance, according to the' form or 
quantity in which it has been taken, will differ in the rapidity of 
its action. A largo dose of strong prussic aci% £. e. from half an 
ounce to an ounce, may destroy life in less than two minutes. 
In ordinary cases of poisoning by this substance, a person dies, 
L e. all si^s o^ life have commonly ceased, in from ten to 
twenty minutes: —if he survive half an hour, there is some hope 
of recovery. In the cases of the seven Parisian epileptics^ acci- 
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dentally poisoned by an equal dose of prussic acid prescribed 
medicinally, the first died in about twenty minutes, the seventh 
survived three quarters of aij hour. (See post, Prdssic Acid.) 
— Oxalic acid, one of the most energetic of the common.poisons, 
when taken in a dose of from half an ounce to an ounce, may 
destroy life in from ten minutes to an hour : if the poison bo not 
perfectly dissolved when swallowed, it is a longer time in proving 
fatal. The strong mineral acids, in poisonous doses, destroy lii'c 
in about eighteen or twent)'-four hours. Arsenic, under the form 
of arsenious acid (white arsenic), operates fatally in from cighiteen 
hours to three or four days. It has, however, in more than one 
instance, killed a person in two hours; although this is by no 
means common. Opium, either as a solid or under the form of 
laudanum, commonly proves fatal in from six to twelve, hours; 
but it has been known, in several instances, to destroy 
than three hours : — those who survive the effects of this., poison 
for twelve hours arc considered to have a fair chance of recovery. 
Strychnia has proved fatal in from twenty minutes to six hours 
after the poison has been taken. This must be understood to be 
merely a statement of the average results, as nearly, perhaps, ns 
we arc warranted in giving an opinion : but a medical jurist will 
of course be aware that the fatal period may be protracted or 
shortened, according to all those circumstances which have been 
elsewhere stated to affect the action of poisons (ante, p. 108). 

There arc various forms which this question may assume in a 
court of law;—the death of a person, alleged to have taken 
I)oison, may have occurred too rapidly or too slowly to justify a 
suspicion of poisoning. The following case may serve ns an 
illustration ; — A woman of the name of Russell was tried and 
convicted at the Lewes Summer Assizes, in 1826, for the murder 
of her husband, by poisoning him with arsenic. The poison was 
detected in the stomach ; but the fact of poisoning was disputed 
by some medical witnesses, for this among other reasons—that 
the deceased had died three hours after the only meal at which 
the poison could have been .administered to him. The authority 
of Sir A. Cooper and others was cited to show, that, according to 
their experience, they had never known a case to prove fatal in 
less than seven hours. This may well have been; but, at the 
same time, there was sufficient authority on the other side, to 
establish that some cases of arsenical poisoning had actually 
proved fatal in three or four hours. So far as this objection was 
concerned, the prisoner was very properly convicted. On the 
medical question raised at this trial, it may be observed, that two 
distinct cases have occurred in which the persons died certainly 
within two hours aft§|^hcy had taken this poison ; and several 
instances have been t^orted since the trial, in -vyhich death took 
place in from three to four hours after the administration of 
arsenic. It seems extraordinary in the present day, that any at- 
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tempt should have hccn made by a professional man to nofrativc a 
charge of criminal poisoning upon so' •weak a ground as this ; but 
wo must remember that this oi)inion was expressed many years 
ago, wiicn the subject of poisoning, in its medical relations, was 
but little understood. It is quite obvious that there is notbittg, 
so far as we know, to prevent arsenic from destroying life in an 
hour.* These matters can only be settled by a careful observation 
of numerous cases, and not by any a priori reasoning, or reference 
to a limited personal experience. 

In all instances of sudden death, there is generally a strong ten¬ 
dency' on the part of the vulgar to suspect poisoning. They 
never can be brought to consider, that persons may die a natural 
death suddenly, as well as slowly ; or, as we shall presently .sec, 
that dtsath may really take y)lacc slowly, as in cases of diseane, 
and yet be due to poison. This prejudice continually' gives rise 
to the most unjust suspicions of poisoning; a case illustrating 
this has already been given (ante, p. 112). One of the means 
I’ccommended for distinguishing narcotic poisoning from apoplexy 
or disease of the heart, is the dilfereiicc in the rapidity with which 
death takes place. Thus, apoplexy or disease of the heart may 
prove fatal cither instantly or within an hour. The only common 
])oison likely to 0 })eratc with such fatal rapidity is prussic acid. 
But when tins is the c^se of death, some traces of the poison 
may be found at hand, except in a case of murder, when it has 
been intentionally removed. Poisoning- by opium is commonly 
protracted for live or six hours. This poison has never been 
known to destroy life instantaneously', or in a few minutes. Thus, 
then, it may happen, that death will occur with such rapidity, as 
to render it impossible to attribute it to nai'cotic poison under the 
circumstances. 

The following case is reported by Anglada: — A lady in per¬ 
fect health, while supping with her husband and family, com¬ 
plained, alter having taken two or three mouthfuls,— of severe 
pain in the region of the heart. She fell back in her chair, and 
died instantly. The parties not having lived on the best terms, 
the husband was openly accused of having been accessary to the 
poisoning of his wife,— a circumstance which was rendered still 
more probable in the opinion of his neighbours, by the fact that 
his wife had lately made a holographic will in his favour. One 
of his servants, with whom he was said to live in adultery, was 
arrested, and a jiaper containing a white powder was found in 
her possession. The husband endeavoured to compromise the 
affair by offering to give up the will. Here, then, were strong 
moral presumptions of death from poisoning. Three surgeons 
(experts 1) were appointed to examine the body. They opened 
the abdomen, and observing some green spots in the stomach 
(produced, as it afterwards appeared, by imbibition from the gall¬ 
bladder), pronounced an opinion that the organ was in a gangre¬ 
nous state from the effects of some corrosive poison. Some doubt 
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arising on the correctness of this view, four other surgeons were 
directed to re-examine the body. They found tht-it the stomach 
had not even been opened,— and that its mucous membrane, as 
well as that of the intestines, was perfectly healthy 1 It con¬ 
tained a smiill quantity of undigested food, which was Ircc from 
any trace of poison. The deceased had died from natural causes. 
The white powder found in the possession of the servant wife no¬ 
thing more than white sugar. Had the usual effects of poisons 
been attended to by the parties who were first called to give 
evidence in tliis case, it is obvious that no charge of poisoning 
could have been made with any shadow of probability. The 
deceased died suddenly;—there is no common poison which 
acts so rapidly except strong prussic acid in a very large dose. 
Ilf was very unlikely that this should have been administered in 
solid food. Besides, there was no vomiting before death; hence 
it followed, that if poison were the cause, the whole of it must 
have been found in the viscera; but none was discovered. It is 
also to be observed, that any poison which destroys life within 
half an hour or an hour generally produces a train of well- 
marked symptoms, — i. c. delirium, stupor, coma, convulsions, 
paralysis, or tetanus in a severe form. 

The great utility of the coroner’s inquest in England, when 
the inquiry is properly conducted, is s^n in its removing un¬ 
founded suspicions, which often arise in cases of sudden death. 

Chronic poisoning .—When a poison destroj's life rapidly, it is 
called a case of acute poisoning, to distinguish it from the 
chronic form, i. e. where death takes place slowly. Chronic 
poisoning is a subject which of late years, in reference to 
arsenic, antimony, and lead, has required nicdico-legal ^investi¬ 
gation. Most poisons arc capable, when their effects are not 
rapidly manifested, either from, the smallness of the dose or 
from timely, treatment, of slowly undermining flhe powers of 
life,' and killing the patient by produeing emaciation and 
exhaustion. This is sometimes observed in the action of 
arsenic and corrosive sublimate, but it has been remarked also 
in cases of poisoning by the mineral acids and caustic alkalies. 
Death is here an indirect consequence ;—stricture of the 
CBsophagus is induced, or the lining membrane of the stomach 
is destroyed and the process of digestion impaired,—a condition 
which leads to innutrition and death. The time at which 
these indirect effects will prove fatal, is of course liable to 
vary. A person has been known to die from a stricture of the 
gullet brought on by sulphuric acid, eleven months after the 
poison had been swallowed ; and there is no reason to doubt 
that instance may occur of a still more protracted kind. In 
these cases of chronic poisoning, there is considerable difficulty 
in assigning death exclusively to the original action of the 
poison, since the habits of life of a person, a constitutional 
tendency to disease, and other circumstances, may have con- 



•nOMICIDB BT SLOW POISONING. 153 

currod to accelerate or produce a fatal result. To connect a 
stricture of the gullet with the act of poisoning by a mineral 
acid, it is necessary to show that there was no tendency 
to this disease before the acid was administered ; — that the 
symptoms appeared soon after the first effects of the poison 
went off:—that these symptoms continued to be aggravated 
until the time of death ; and that there was no other cause 
to which death could reasonably be referred. These remarks 
apply equally to the indirectly fatal effects of any poison,— 
such, for instance, as the salivation occasionally induced by 
corrosive sublimate, when the acute sym])toras of poisoning 
by that substance have passed away, and to that form of 
paralysis which is supposed to have been induced by chronic 
lead-poisoning. Several cases of criminal poisoning in a 
chronic foi-m have come before our tribunals. Among others I 
may refer to those of Afiss Blandy, tried at Oxford, in 1752, 
for the murder of her father by arsenic; — of a woman 
named Butterfield, tried at Croydon, in 1775, for the murder of 
a Mr. Scawen, by administering corrosive sublimate ; to 
the case of Wooler (Durham Winter Assizes, 1855), in which 
the use of arsenic had extended over a period of about seven 
weeks ; of Ann Palmer (Jan. 1856), who died from repeated 
doses of tartar emetic administered to her by William Palmer ; 
and the case of McMullen (Liverpool Autumn Assizes, 1856), 
in which death was caused by small doses of tartar emetic fre¬ 
quently repeated.. In most cases, criminals destroy life by 
administering poison in large doses; but in these instances, 
small doses were given at intervals,—a fact which led to a 
medical doubt of the real cause of the symptoms before death. 

It has been already remarked, that some poisons have what 
is called an accumulative property, i. e. they may be adminis¬ 
tered for some time in small doses without producing any 
marked effects; but they will, perhaps, after a certain period, 
suddenly, and unexpectedly give rise to violent symptoms 
affecting the life of a person. This peculiar mode of action has 
been witnessed more in medical practice than in cases of at¬ 
tempts to poison ; hence it is not a subject of much import¬ 
ance to a medical jurist. Foxglove (digitalis) is said to possess 
this property ; it has been remarked, on more than one occa¬ 
sion, that persons to whom this medicine had been repeatedly 
administered in small doses have died suddenly, probably from 
the accumulative properties of the poison. The Same etfect has 
been noticed in the use of chloroform vapour, and in the case of 
other poisons. 

This accumulative property is probably dependent on the 
retention of the poison in the blood. It is not eliminated by 
the lungs or excretions with suflScieut rapidity, and it is not 
deposited in the organs. The point of saturation of the blood 
varies, it is believed, with each p«ison, and ranges within small 
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limits. The rate of elimination is also known to be variable, 
Tliese facts may serve to explain why it is that the accumulative 
property is manifested. The dose may not have been increased, 
but the blood may still retain so much of the poison that a very 
small addition may render it fatal. In the operation of some 
poisons through the lungs, c. g., the diluted vapour of chloro* 
form, it has been found that dangerous consequences may eiusue 
if a maximum efl'cet is produced under the continued respira¬ 
tion. It has been found better to withdraw the vapour before 
the full effect is produced, as the insensibility increases after 
the removal of the vapour. The full effect of the poison on 
the organic and nervous system is not at once induced. 

2 , Ev idence from appearances after death. — One of the 
principal means of determining whether a person has died from 
poison, is an examination of the dc.ad body. In relation to ex¬ 
ternal appearances, there arc none iiidicativc of poisoning upon 
which we can safely rely. It was formerly sujiposed, that the 
bodies of persons who were poisoned, jnUreiied more readily than 
those of others who had died from natural disease ; and evidence 
for or against poisoning was at one time drawn from the exter¬ 
nal appearance. This is now known to be an error ; the bodies 
of persons poisoned are not more rapidly decomjtosed, emteris 
j)aribus, than those of others who have died a sudden and violent 
detuh from any cause whatever. 

Irritant poisons act chiefly upon the stomach and intestines, 
w'hich they irritate, inflame, and corrode. Wc may likewise meet 
with all the consequences of inflammation, such as ulceration, 
perforation, and gangrene. Sometimes the coats of the vdscera 
are thickened, at other times thinned and softened by the action 
of an irritant. 

Among Neurotic i)oisoils — those which have a cerebral 
action, and the time spinal poisons (strychnia and brucia), do 
not commonly leave any well-marked appearances. The 
stomach and intestines present no unn.ntural changes. ,There is 
greater or less fulness of the blood-vessels of the brain or its 
membranes ; but even this is often so slight as to escape notice, 
unless attention is particularly directed to the brain. An effu¬ 
sion of blood is rarely found. Some of the neurotic poisons 
which affect both the brain and spinal marrow (aconite) may 
produce congestion of the brain or of its membranes, as well as 
marks of irritation in the stomach and bowels, and commonly 
both, according to their jreculiar mode of action. 

The Spinal poisons, in the form of alkaloids, present no well- 
marked or uniform ai)pearanccs in the dead body. 

It is impoi'tant to bear in mind, that both irritant and 
neurotic poisons may destroy life without leaving any appre¬ 
ciable changes in the body. To such cases as these, the 
remarks about to be made do not apply. The proofs of 
poisoning must, then, be obtained from other sources. Any 
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evidence derivable from appearances in the body of a person 
poisoned, will be imperfect unless we arc able to distinguish 
them from those analogous changes, often met with us the 
results of ordinary disease. These are confined to the mucous 
membrane of the stomach and bowels. They are redness, 
ulceration, softening, and perforation. Any of these conditions 
may depend upon disease, as well as upon the action of irritant 
poisons. 

Reuness. —It is a main character of the irritants to produce 
redness of the mucous inemliranc of the stomach and small 
intestines. This redness, when first seen, is usually of a deep 
crimson colour, becoming brighter by exposure to air. It may 
be diffused over the whole mucous membrane :—at other times 
it is seen in patches, dots, or streaks (strire), over the surface of 
the stomach. It is’sometimes met with at the smaller, but 
more commonly at the larger end of this organ ; and again, we 
occasionally find that the folds or prominences only of the 
mucous membrane present this red or inflamed appearance. 

Redness of the mucous membrane may, however, be due to 
gastritis or gastro-enteritis (ante, p. 127) ; and in order to assign 
the true cause, it will be necessary to liave an account of the 
symptoms preceding death, or some proof of the existence of 
irritant })oison in the contents of the stomach or the tissues of 
the body. In this respect the case (/fc^. v. Hunter, Liverpool 
Spring Assizes, 1843) is oi’ some importance. A woman was 
ch.arged with having poisoned her husband by arsenic. The 
medical evidence rested chiefly on the symptotns and ap¬ 
pearances after death, for no arsenic was discovered in the body. 
The mucous membrane of the stomach and intestines was found, 
throughout its whole extent, much inflamed and softened. The 
medical witnesses for the prosecution referred this condition to 
the action of arsenic ; those for the defence considered that it 
might be owing to idiopathic (spontaneous) gastro-enteritis, 
independently of the exhibition of any irritant substatice. The 
eircumstances of the case were very suspicious ; but the pri¬ 
soner was acquitted, not merely on account of the variance in 
the medical evidence, but from the absence of positive proof of the 
presence of poison in the body, i. e. its detection by chemical 
analysis (see ante, p. 39).—(See the published reports of the 
case by Mr. Holland and Mr. Dyson.) 

In the healthy state, the mucous membrane of the stomach is 
pale and white, or nearly so, except during digestion,'when it 
becomes reddened ; and some observers have remarked that a 
sliglit redness has often remained in the stomachs of those who 
have died during the performance of the digestive process. 
When in cotitact with the spleen or liver in the dead body, the 
stomach is apt to acquire a deep livid colour from the tran^uda* 
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tion of blood ; and it is well known that the bowels acquire a 
somewhat similar colour from the gravitation of blood, which 
always takes place after death. None of those appearances are 
likely to be mistaken for the action of an irritant poison. 

There is an important class of cases in which redness of the 
mucous membrane of the stomach is found after dcuith, and is not 
dependent on the action of poison or on any assignable cause. 
These cases, owing to their being so little known, and involved 
in much obscurity, deserve great attention from a medical 
jurist; since the appearances closely resemble those produced 
by irritant poison. A person may die without sufiering from 
any symptoms of disordered stomach ; but, on an inspection of 
the body, a general redness of the mucous membrane of this 
organ will be found, not distinguishable from the. redness which 
is so commonly seen in arsenical poisoning. Several cases of 
this kind have occurred at Guy’s Hospital ; and drawings htive 
been made of the appearances of the stomach. A record has 
been kept of four of these ; and it is remarkable that, although 
in not one of them, before death, were any symptoms observed 
indicative of irritation or disease of the stomach, yet in all, the 
stomach was found more or less reddened, and in two extensively 
so. Such cases arc not very common ; but the certainty of 
their having occurred where poisoning could not be suspected, 
should place the witness on his guard, so that he may not be 
led to countenance a suspicion of poisoning too hastily. In 
order to distinguish them, we must note whether there have 
been any symptoms during life, and their nature ; as in the 
above cases, there may have been no symptoms, or they may 
have amounted only to slight disturbance of the stomach. 
Under these circumstances, they could not be mistaken for 
symptoms of irritant poisoning. Such cases are only likely to 
lca<l into error those who trust to this appearance alone as evi¬ 
dence of poisoning ; but no medical jurist, aware of liis duty, 
could ever be so misled. 

This pseudo-morbid redness of the stomach may truly occur 
where there is some ground for suspicion, as in the following 
case, communicated to the Medical Gazette by Mr. Tyson, of 
Beccles. A young woman, far advanced in pregnancy, died 
suddenly in a fainting fit, one morning soon after she had risen. 
She had been in ill health previously ; but there was nothing to 
indicate that she had taken poison; indeed, from what has 
been already said, the suddenness of her death was rather 
adverse to the suspicion that she had died from such a cause. Yet 
after death it was found, among other appearances, that the 
mucous membrane of the stomach was inflamed (reddened ?) 
and raised in folds. There had been no symptoms of irritation 
in the stomach or bowels. (A case, in which it is probable this 
pseudo-morbid appearance of the mucous membrane was mis-* 
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taken for tlio clTects of irritant poison, will be found in the Ann. 
d’llyg., 1835, i. 227.) Hr. Yelloly long since remarked, that 
the mucous membrane of the stomach often presented a high 
degree of vascularity (redness) in cases of sudden death. He 
met with this uiipcaranee in the stomachs of some executed 
criminals, whose bodies were examined soon after they had 
undergone tlie sentence of the law. From his observations it 
aj)pears—1. That vascular fulness of the lining membrane of 
the stomach, whether florid or dark-coloured, is not a special 
mark of disease, because it is not inconsistent with a previous 
state of perfect health. 2. That those pathologists were 
deceived, who supposed, fi-oni the existence of this redness in 
the stomach, that gastritis sometimes occurred without symptoms. 
3. That erroneous conclusions on the cause of death were 
frequently owing to the same mistaken observations; — the 
eflects of putrefaction and spontaneous changes, induced by the 
loss of vitality, being sometimes attributed to the action of 
poisons. 4. That the redness in question is entirely venous, the 
lloritf state of the vessels arising from the arterial character of 
the blood remaining in the veins for some time after its trans¬ 
mission from the arterial capillaries at the close of life: — the 
ajipearance is, however, sometimes due to transudation only. 5. 
That the fact of inflammation having existed previously to 
death, cannot be inferred merely from the aspect of the vessels 
in a dead part :—there must at least have been symptoms 
during life. (See Medical Gazette, vol. xvii. p. 309.) Andral 
and other pathologists have adopted similar views, and these 
views have obviously an important bearing upon medico-legal 
practice : since there is generally a tendency to suspect poison¬ 
ing, whenever redness of the mucous membrane of the stomach 
is met with in the dead. Such a condition does not even prove 
the past existence of inflammation, unless there were symptoms 
during life or other marked effects of the inflammatory process 
in the alimentary canal. It can be no sign of poisoning, 
unless the presumption is su})portcd by evidence from symp¬ 
toms, or by the actual discovery of poison in the stomach or 
other viscera. 

In the case of Good, executed some years since, the mucous 
membrane of the stomach was found reddened, as if from the 
action of an irritant poison ; and, in one instance of death from 
asphyxia by carbonic acid, there was not only reddening but 
effusion of blood in the stomach. The deceased was found 
dead in her bed, and the husband was suspected of having 
destroyed her by poison. A minute investigation of the case 
showed that the suspicion was unfounded. 

A case is mentioned by Foderd, where, in the body of a 
person who died suddenly, and poisoning was suspected, the 
gullet and stomach were found reddened. This was at first 
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considered to be a confirmation of a suspicion, that the deceased 
had died from poison ; but on inquirj% it was ascertained, that 
the redness was due to the eolouring matter of a stronginfusion 
of red poppies, which the deceased had been in the habit of 
taking. It is not likely that any person, moderately informed 
in his profession, would fall into such a mistake as this,—the 
means of distinguishing all red colours by chemical tests being 
so simple ; not to mention that mere washing would generally 
remove colours of this kind. 

The redness of the stomach, in cases of poisoning, is so 
speedily altered by putrefaction, when circumstances are favour¬ 
able to this process, as to render it difficult for a w’itness to 
speak with any certainty upon its* cause. Putrefactive infiltra¬ 
tion from the blood contained in the adjacent viscera and 
muscles, will give a reddish coloured appearance to a stomach 
otherwise in a healthy condition. Great dispute has arisen 
respecting the length of time during which redness of the 
stomach produced by an irritant will be recognizable and easily 
distinguishable from putrefactive changes. It is, perhaps, suffi¬ 
cient to say, that no certain rule can Ixr laid down on this sub¬ 
ject : it must be left to the knowledge and discretion of the 
witness. It will depend on the nature of the poison taken and 
the degree of putrefaction. I have distinctly seen the well- 
marked appearances of inflammation produced by arsenic in the 
stomach and duodenum, in an exhumed body, twenty-eight days 
after interment (^Reg. v. Jennings, Berks Lent Ass. 1845) ; and 
in another instance (August 1846), the reddened state of the 
mucous membrane, in a case of arsenical poisoning, was plainly 
perceptible, on removing a layer of arsenic, nineteen months 
after interment. In the case of Mrs. Bacon, the redness of the 
stomach and bowels was apparent, although the body had been 
twenty-one months in the grave. (Reg. v. Bacon, Lincoln 
Summer Ass. 1857.) (See on this question, a case of suspected 
poisoning by Orfila, Annales d’Hyg. 1839, i. 127.) If, how¬ 
ever, there be the least doubts respecting the origin of the 
redness, it would be proper not to rely upon it, as evidence of 
poisoning. 

UncERATioN.—In irritant poisoning, the stomach is occa- 
sion.ally found ulcerated ; this is, comparatively speaking, a 
rare occurrence in acute cases, but not unfrequent in chronic or 
protracted c.-jses of poisoning by arsenic. In these cases the 
mucous membrane is removed in small distinct circular patches, 
under the edges of which the poison (arsenic) is often found 
lodged. Ulceration of the stomach is perhaps a more common 
result of disease than of the action of poison. As a conse¬ 
quence of disease, it is very insidious, going on often for weeks 
together, without giving any indications of its existence, except 
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perhaps slight disturbance of the stomach, with occasional nausea, 
vomiting and loss of appetite. In this case the ulceration is 
commonly seen in small circumscribed patches. It is worthy of 
remark, as one means of distinctioru that ulceration has never 
been known to take place from arJinic or any irrifhnt poison, 
until after symptoms, indicative of irritant poisoning, have oc¬ 
curred. In ulceration from disease, the mucous membrane is 
cornmotdy only reddened in the neighbourhood of the ulcer. 
In ulceration from jroison, the redness is generally diffused over 
t)ther parts of the stomach, as well as over the duodenum and 
small intestines. A case, however, occurred in Guy’s Hospital, 
some years ago, in which, with a small circular patch of nlcera- 
lion near the cardiac o])ening, the whole mucous membrane was 
red and injected ;—but this singular condition of the stomach, 
so closely resembling the effects of an ii’ritant poison, was unac¬ 
companied by any marked symptoms during life. The history 
of a case previous to death, ■will thus commonly enable us to 
determine, to what cause the ulceration found, may be due. 
Care must be taken to distinguish ulceration from corrosion. 
Ulceration is a vital process ; the substance of a part is removed 
by the absorlxjnts as a simple result of inflammation. Corro¬ 
sion, on the other hand, is a chemical action ;—the parts are 
removed by the immediate contact of the poison : they are 
decomposed ; their vitality is destroyed, and they combine with 
the corrosive matter itself. Ulceration requires time for its 
establishment, while corrosion is generally an instantaneous 
effect. 

There is no form of acute poisoning, in which a medical 
jurist has it more in his power to pronounce an opinion from 
appearances in the dead body, than in cases of death from the 
mineral acids. Tartra long since observed, that whenever the 
alimentary canal, from the mouth to the intestines, was found 
corroded and converted to a soft fatty substance of a bright 
yellow or brown colour, when it was easily detached from the 
subjacent parts, and there were marks of inflammation or 
gangrene or actual perforation of the stomach, there could be 
no doubt that these effects were due to a mineral acid, whether 
the acid were discovered in the body or not. Dr. Christison 
has also adopted this view ; and he very properly remarks that 
such cases must be considered as distinct exceptions to the 
general rule, regarding the weakness of evidence derived from 
appearances after death. Indeed, it may be inquired of those 
who are disposed to entertain an adverse opinion, what con¬ 
ceivable form of disease can produce such well-marked appear¬ 
ances simultaneously in the mouth, throat, gullet, stomach, and 
intestines, in the course of a few hours. 

SoFTENiNa.—The coats of the stomach are not unfrequently 
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found so soft, as to 3'ield and break down under very slight 
pressure ; and this may be the result cither of poisoning, of some 
spontaneous morbid cliange in its structure during life, or of the 
solvent action of the gasttic juice after death. As this change 
in the stoiftach, when caireed by poison, is commonly produced 
by those substances only which possess corrosive properties, it 
follows that in such cases, traces of their action will be perceived 
in the mouth, throat and gullet. In softening from disease, 
the change will be confined to the stom.ach aloTie, and it is com¬ 
monly found only at the cardiac extremity of the organ. When 
softening is really caused by an irritant poison, it is generally 
attended by other striking and unambiguous marks of its OT)cra- 
tion. Softening is not to be regarded as a common character of 
poisoning ; it is only an occasional appearance. In one case of 
arsenical poisoning, the coats of the stomach were thickened 
almost of a gelatinous consistencj', and free from any redness as 
a result of inflammation. I have met with a case, in which the 
coatsof thestomach were considerably hardened hysulphnric acid, 
and in one instance, hardened and thickened b v arsenic. Softenin g 
can never be inferred to have proceeded from poison, unless other 
well-marked changes are present, or urdcss the poison be dis¬ 
covered in the softened parts. The stomachs of infants havi; 
been frequently found softened from natural causes:—such cases 
could not be mistaken for poisoning, since, the history during 
life, — the ah.scnce of symptoms and of other appearances in¬ 
dicative of poisoning, as well as the total .absence of poison from 
the viscera, would prevent such a suspicion from being enter¬ 
tained. 

Perforation. —The stomach may become perforated cither 
as a result of poisoning or disease. 1. Perforation from pohoning. 
—This may occur : — 1. By corrosion ; 2. By ulceration. The 
perforation by corrosion is by far the most common variety of 
perforation from poisoning. It is occasionally witnessed when 
the strong mineral acids have been taken, esfiecially suljdmric 
acid : — the stomach, in such cases, is blackened and extensively 
destroyed,—the aperture is large, the edges are rough and 
irregular, and the coats become easily lacerated. The poison 
escapes into the abdomen, and may be readily detected by 
chemical analysis. The perforation from ulceration, caused by 
irritant poison (arsenic), is but little known. There arc, so far 
as I know, but few instances on record. In a great number of 
poisoned subjects examined during many years past at Guy’s 
Hospital, not a single case has occurred. It must then be 
looked upon as a rare appearance in cases of irritant 
poisoning. In fact, the person dies from the specific eflccts of 
the irritant poison before there is time for perforation by ulcera¬ 
tion to take place. 

2. Perforation from disease .—This is by no means an unusual 
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occurrence. Many cases of this description will be found re¬ 
ported elsewhere. (Guy’s IIosp. Hep. No. 8.) It is invariably 
fatal when it proceeds so far that the contents of the stomach 
escape into the abdomen ; but sometimics the stomach adheres to 
the pancreas during the ulcerative process, and then the person 
may recovej. Several specimens of this kind of adhesion have 
been met with in inspections. The symptoms from perforation 
commonly attack a person suddenly, apparently while enjoying 
perfect health. Thus, then, these cases may be easily mistaken 
for those of irritant poisoning. The principal facts observed with 
regard to this formidable disease are the following;—1. It often 
attacks young females from eighteen to twenty-three years of 
age. 2. The preceding illness is extremely slight, sometimes 
there is merely loss of appetite or capricious appetite, with un- 
e.aslhess after eating. 3 . The attack commences with a sudden 
and most severe pain in the abdomei^ generally soon after a 
meal. In irritant poisoning, the pain usually comes on gradually, 
and slowly increases in severity. 4 . Vomiting, if it exist at all, 
is commonly slight, and is chiefly confined to what is swallowed. 
There is no purging: — the bowels are generally constipated. 
In irritant poisoning, the vomiting is usually severe, and purging 
seldom absent. 5 . The person dies commonly in from eighteen 
to thirty-six hours :—this is also the average jicriod of death in 
the most common form of irritant poisoning, i. e. by arsenic ; —- 
but in no case 3'et recorded, has arsenic caused perforation of the 
stomach, tvithin twenty-four hours ; and it appears probable that 
a considerable time must elapse before such an effect could be 
prodticed by this or any irritant. 6. In perforation from disease, 
the symptoms and death are clearly referable to peritt)nitis. 
7 . In the ])erforation from disease, the aperture is commonly of 
an oval or rounded form, about half an inch in diameter, 
situated in or near the lesser curvature of the stomach, and the 
edges are smooth. The outer maigin of the aperture is often 
blackened, and the aperture itself is funnel-shaped from within 
outwards, i. e. the mucous coat is the most removed, and the 
outer or peritoneal coat, the least. Tlie coats of the stomach, 
round the edge of the aperture, are usually thickened for some 
distance ; and when cut, they have almost a cartilaginous hard¬ 
ness. These characters of the aperture will not alone indicate, 
whether it be the result of poisoning or disease; but the absence 
of poison from the stomach, with the want of other characteristic 
marks of irritant poisoning, would enable us to say, that disea-e 
was the cause. Besides, the history of the case during life, would 
materially assist us in our judgment. The great risk in all these 
cases is, that the effects of disease may be mistaken for those of 
poisoning; for we arc not likely to mistake a perforation caused 
by irritant poison for the result of disease. 

Among numerous instances, tending to show the medico-legal 
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bearings of this subject, I shall select one, which came before 
Mr. Hilton and myself for examination. A female iji a noble 
family, aged twenty-three, died somewhat .suddenly, under 
suspicious circumstances. She had been unwell for about three 
weeks, and wjis subject to occasional vomiting and disorder of the 
stomach. Still, her illness was so slight that it did not in the least 
interfere with the performance of her usual duties. Oi^e afternoon, 
about four o’clock, and about three hours after her last meal, she 
was suddenly seized with the most excruciating pain in the abr 
domen, and violent vomiting. Her skin was cold and chuntny, 
and the abdomen tender and painful. It was suspected that she 
had taken poison ; and magnesia and suljthate of magnesia were 
given to her. No poison was found in the room, and she strongly 
denied the imputation. The symptoms became worse, the 
vomiting more violent, and she died the following morning, 
about fifteen hours aftcMier first seizure. On inspection, all the 
organs were found healthy, except tho.se of the abdomen. There 
were here strong marks of peritoneal inflammation : the intes¬ 
tines were loosely adherent to each other, and a <]uantity of 
lymph was effused around them. The cavity contained about a 
pint ofliqiiid, which had escaped from an aperture in the stoniaeh, 
This liquid was reserved for analy.sis, The stomach was laid 
open by making an incision along its greater curvature. It was 
empty. At the upper and posterior part, near the pyloric end 
of the smaller curvature, was an opening of an oval shape, 
about half an inch in its longest diameter. The e<lgc.s were 
firm, hard and smooth, presenting not the least appearance of 
laceration or ulceration. They were hcvclled off from within 
outwards, being thinned towards the peritoneal coat, the aperture 
in which was much smaller than th.at in the mucous membsane. 
There was no sign of inflammation in the membranes around; 
but the peritoneum, about the edge of the aperture, had a black 
appearance, and the coats of the stomach were thickene<l. At 
the lower part, near the larger curvature, there were thick, irre¬ 
gular lines of blackness (stria;), the mucous membrane being 
raised and blackened, but not softened. These black lines 
appeared like those produced by suli)huric acid ; but there was 
no corrosion, and on a[>plying test-paper there was no acid 
reaction. The black matter was interspersed with a yellowish 
coloured substance. The liquids taken from the abdomen, as 
well as the coats of the stomach, were chemically examined ; but 
not a trace of poison could be detected. Considering the time 
of the occurrence of symptoms, their nature, and the absicncc of 
poison from the viscera and their contents,—the suspicion of poi¬ 
soning was at once negatived, especially when the above facts 
were taken together with the appearances in the dead body. The 
medical opinion given was, 1, That the deceased had died from 
peritonitis, caused by extravasation of the contents of the stomach. 
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2. That this extrav.osation was owing to a perforation of the 
coats of the organ, caused by slow and insidious disease, and not 
by poison. (Sec Guy’s Hos]ntal Reports, October IS.'iO, j). 226.) 
In another suspected case the body was exliurncd after several 
months’ burial, and on examination, the stomach was found 
perforated in the usual situation. There was no poison. 

It has been hitherto supposed that perforation of the stomach 
must necessarily prove fatal. This is undoubtedly the •ordinary 
result, but the fatal effect depends on peritonitis, excited by 
effusion of the contents of the organ. Under favourable circum¬ 
stances, and by judicious treatment, no effusion may take place, 
and the person may entirely recover ;—as the aperture is ulti¬ 
mately closed by adhesion to the surrounding viscera. Of this 
closure of ulcerated apertures in the stomach, several s{)ecimens 
are preserved in the museum of Guy’s Hospital. This fact is of 
importance to the medical jurist, as a case might, from the symp¬ 
toms, be mistaken for one of poisoning ; although, when taken 
on the whole, they arc unlike those produced by irritant poison. 
An ai)parently well-marked instance of recovery from perforation 
isrej)orted by.Dr. Hughes. (G. H. Ucp. N. S. iv. 332.) The pa- 
tiimt rccoven-d from the first attack, but ttltimately died from 
another ])erforating ulcer, which led to extravasation. (Case 
by Mr. Hilton, ib. 343.) 

Spontaneovs or Gelatinised Perforation. —The Stomach is oc¬ 
casionally subject to a spontaneous change, by which its coats 
become softened and give way, generally at the larger end. As 
the effusion of the contents of the organ in such a case never 
gives rise to peritoneal inflammation, and no symptoms occur 
prior to death to indicate the existence of so extensive a destruc¬ 
tion <ff parts, it is presumed that the stomach undergoes a process 
of solution soon after death. It is commonly attributed to the 
solvent action of the gastric juice, — the sitleen, diaphragm, and 
other viscera in contact with the stomach being sometimes soft¬ 
ened. (For some remarks on this subject, by Dr. Budd, see Med. 
Gaz. xxxix. 895.) In January 1845, Imet with an instance of 
this perforation in a child between two or three years of age. It 
was seized with convulsions, became insensible, and died in 
twenty-three hours. After death, the cardiac end of the stomach 
was found destroyed to the extent of three inches; and the 
edges were softened and blackened. There was no food in the 
stomach, nor liad any thing passed into the organ for thirty-two 
hours before death 1 It was therefore impossible to ascribe death 
to the perforation, or the jierforation to poison. (For a full 
account of this ease, sec Med. Gaz. xxxvi. 32.) In October 
1846, I found a similar condition of the stomach in an infant 
aged nineteen months, suspected to have died from poison ad- 
nimistored to it three monilis before. The cause of death in this 
case was mesenteric disease. The stomachs of children at the 
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Inrpjer end are always very thin, and thus but a slight softening 
action is required to bring about the destruction of tlic coats. 
I’he same clFect is observed in rabbits, in which the coats of the 
stomach are remarkably thin, and are often found quite pulpy 
on inspection, irrespective of disease or the presence of poison. 

This form of perforation is reported to have been jnet with in 
the bodies of children affected with water on the brain,— in those 
who have, died from typhus fever ; — and. according to Andral, 
in females who have died tluring parturition. Dr. Macintjre 
informed me that he had met with two cases of this kind of per¬ 
foration in young subjects affected with diabetes. The conditions 
for its production, whether local or constitutional, and the cir¬ 
cumstances under wliich it occurs, arc very' obscure. (Med. Gaz. 
xxxix. 897 ; also Vol. xli. p. 293.) The fact of most importance 
to the medical jurist is, however, that it is unattended by any 
marked symptoms during life. Some French pathologists de¬ 
scribe cases of what they term gclathmed perforation, in which 
di.sorder of the stomach had existed. Chaitssier, indeed, believed 
that this form of perforation always depended on a particular 
disease of the organ ; and he denied, from the results of his own 
experiments, that the gastric juice had any solvent action. 
(Flandin, Traitc dcs Poisons, i. 2.59.) The inspection of the body, 
with a general history of the case, must, however, suffice to re¬ 
move any difficulty in forming an opinion whether the exten¬ 
sive destruction commonly met with, has or has not arisen from 
])oison. TJius, in a cadaverifc perforation, the aperture, which is 
always situated in that part of the stomach which lies to the left 
of the opening of the gullet, is very large, of an irregular form, 
and ragged and pulpy at the edges, Thtrsc have the ay)pcarancc8 
of being scraped ; the, mucous membrane of the stomach is not 
found inflamed. There is occasionally slight redness, with dark 
brown or almost black lines or streaks (strim), in and near the 
dissolved coats, which have an acid reaction. It can only be 
confounded with perforation by the action of corrosives ; but the 
well-marked symptoms during life, and the detection of the 
poison after death, together with the changes in the throat and 
gullet, will at once indicate the perforation produced by corrosive 
poison. The only case in which any mistake is likely to occur, 
is where, conjoined with the discovery of perforation after death, 
there may have existed some symptoms of irritation in the stomach 
and bowels during life. It is possible that a person may die 
under symptoms somewhat resembling irritant poisoning, and 
alter dcatli the gastric secretion may destroy the coats of the 
stomach ; but such a singular combination of circumstances must 
be most unusual. This, however, signifies little in a legal point 
of view, for persons charged with the crime of poisoning, arc 
frequently acquitted on the barest medical possibilities. One 
case of this doubtful character is on record. I allude to that of 
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Miss Burns, for thcmnrderof whom, by poison, a Mr. Angus of 
Liverpool M'as tried in the year 1808. It is not mc^essary to 
enter into the particulars of the case ; since the appearances in 
the body arc imperfectly described in the report. Although the 
symj)toins, resembling irritant poisoning, under which the de¬ 
ceased laboured, were not accounted for, yet there was great 
reason to believe that they were not connected with the pertbra- 
tion of the stomach, which, on the whole, bore the characters 
assigned to that produced by the gastric secretion. The charge 
of poisoning was not sustained either by the chemical or the 
pathological evidence, and the prisoner was acquitted. The 
evidence given on this trial is well worthy of the attention of 
every medical practitioner. It shows on what a nice balance of 
])roofs charges of poisoning sometimes rest, and how important 
it is that a medical jurist should make himself acquainted with 
till the circumstances under which perforations of the stomach 
may occur. 

Perforations of the CEsophagus (^gulleV) and Intestines. — Other 
parts of the alimentary canal are liable to become perforated : 
but not, so far as 1 have been able to ascertain, by the actioti of 
irritant poison. The gullet may become softened and destroyed 
by the contact of corrosive jatison, but in general this rapidly 
passes through the tube and lodges in the stomach. I'here is one 
instance on record in which the gullet was completely destroyed 
by the action of sulphuric acid. As Lr. Christison observes, it is 
not probable that a corrosive poison could ever j)erforate the intes¬ 
tines from within outwards, since its action would be chiefly ex¬ 
pended on the stomach, and it is not likely to reach any portion 
of the intestines in a state sufliciently concentrated to destroy 
their coats by chemical action. (On Poisons, 149.) If a large 
quantity of corrosive poison flowed through an aperture in the 
stomach n])on the intestines, then the coats might become destroyed 
from without inwards. I'he low er portion of the oesophagus, and 
various parts of the intestinal tube, have been found in several 
instances softened and destroyed, the aperture presenting all those 
characters w'hich have been described in speaking of spontaneous 
or gelatinised perforation of the stomach. This change in the 
oesophagus is ascribed to a solvent action of the gastric juice, 
which enters the tube by regurgitation ; but this explanation 
cannot apply to the intestines. A case of softening of the intes¬ 
tines, from the duodenum to the sigmoid flexure of the colon, is 
reported by Mr. J. Smith: the child died of water on the brain. 
(See Med. Gaz. ii. 619.) The intestinal tube may become per¬ 
forated in any j)art by ulceration, either as a result of disease or 
of the action of irritant poison ; but ulceration of the intestines 
from poison proceeding to a perforation of the coats, is a very 
rare condition. 

Cases of perforation of the intestines from disease are occasion- 
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ally met with. Tliey require the attention of a medical jurist, 
since they may bo easily mistaken for cases of poisoninfj. The 
following instance of perforation of the duodenum, is reported by 
Mr. Bailey :Med. Times, Dec. 19, 1846, p. 223). A female, sat. 
28, was taken suddenly ill. There was great anxiety of counten¬ 
ance, small and frequent pulse, cold cxtrertiities, with vomiting 
and occasional eructations of wind. She sulfered severe 
pain in the region of the small intestines (duodenum), which 
caused her body to be doubled up. Her bowels had been only 
partially opened the day before. In about nine hours there was 
great tenderness of the abdomen ; the pulse w’as smaller ; but the 
bowels, in spite of the administration of medicine, were still un¬ 
moved. She gradually sank, and died in about fourteen hours 
and a half from the time she was first seized. Thus far the symp¬ 
toms would indicate that the case was one of acute ])eritonitis 
and not of irritant poisoning. Nevertheless, the circumstances 
were extraordinary, and rumours were spread that her husband 
had poisoned her. The deceased, it ajipcared, had been married 
only the previous day : she and her husband did not retire to 
rest until three o’clock in the morning, and the attack came on 
suddenly, by a tit of severe pain, at nine o’clock, i.e. six hours 
after they had retired to rest. An inspection of the body showed 
all the usual marks of peritoneal inflammation, and the duode¬ 
num, in Its transverse portion, was found to have a circular open¬ 
ing in it, surrounded by a black margin externally ; while inter¬ 
nally the perforation seemed larger, its sides sloping off. The 
mucous membrane was softened for some di.stanco around the 
ulceration, affording CA'idcncc of the existence of previous inflam¬ 
mation. It appeared that the deceased had been a cook up to the 
day of her marriage. The only .symptom manifested bet'ore the 
attack was, that she had been for some time subject to pain in 
her right side. (Sec also Cormack’s Ed. Journ. June 1845, p. 
44.') ; and Lancet, July 18, 1846, p. 67.) 

A case of perforation of the small intestines (ileum), in which 
two apertures were found, is reported by Dr. Zartmann. 
(Casper’s Wochenschrift, Miirz 14, 1846.) Death took place in 
two days, from inflammation of the peritoneum. One aperture 
was only the si.xth of an inch in diameter. The edges of both 
were smooth, as if punched out.. 

Perforation by foreign bodies .—There is another insidious form 
in which perforation of the intestines may present itself, and 
cause fatal peritonitis. This is by the formation of an ulcerated 
aperture in the appendix of the emeum (vermiformis cseci), of 
which two cases have been communicated to me by a former 
pupil, both occurring in young men. The perforation was pro¬ 
duced in the.se instances by the pressure of a hard substance 
lodged in the extreme end. In one instance I analysed this hard 
concretion, and found it to consist of inspissated mucus, biliary 
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matter, and a large quantity of carbonate of lime. It was of an 
irregular form and structure, and about the size of a large pea. 
In both instances death was caused by peritonitis, produced by 
extravasation of tlie contents of the intestines, and the aperture 
was so small that it might have been easily overlooked. It is 
remarkable that the introduction into the ajipendix cscci of any 
foreign substance, as the pip of an apple, or a small bean, or 
cherry-stone, is liable to excite fatal inflammation, ulceration, or 
gangrene, and death. A case of this kind has been reported 
by Mr. Nelson (Amer. Jour. Med. Scienee, Feb. 1847, p. 
258). The fact is important in relation to the causes of 
sudden death. 

Perforation hy worms .—It is now generally admitted that the 
various sjjcciesof worms wdiich infest the intestines of the human 
subject, may, in some rare cases, by irritating or even perforating 
the eoats, give rise to symptoms which may be mistaken for 
those of poisoning. A recent writer on toxicology, M. Flandin, 
denies that perforation can ever take ]>luce from this cause (l)cs 
Poisons, i. 304, 1846); but as this denial is based on theory, 
while the statement which he im])ngns rests upon good autho¬ 
rity, it is unneces.sary to discuss this as an unsettled question, 
lie supports bis opinion by the authority of lludoljdii, who states 
that the eutozoa have no organs capable of perforating the intes¬ 
tinal coats, — by the view entertained by M. Dujardin, that 
worms arc never injurious to animals, because they are often 
found in large numbers when the previous health of the animal 
has been uninjured,— and by the statement of Andral, who, how¬ 
ever, merely says, that if worms have the power of^ perforating 
the intestines, the cases in which this happens, are exceedingly 
rare—a conclusion in which most pathologists will entirely agree. 
Several instances are on record in wdiich perforation has been 
thus caused, and the worm or w'orms have been found in the 
peritoneal cavity. A well-marked case of perforation of the 
small intestines (ileum) by an ascaris lumbricoidcs. leading to 
death from effusion and peritonitis, is reported by Air. KeliL 
The opening through the intestine was of a circular form, ana 
corresponded in magnitude with the size of the worm, which 
w’as eight inches long. The worm was found among the intes¬ 
tines, between the umbilicus and pubes. (Aled. Gaz. ii. 660.) 
These wofms may even perforate the abdominal parietes. (See 
•cases by Dr. Young, Med. Gaz. ii. 748.) Vogel says of the 
ascaris lumbricoidcs, that in certa^ cases it is capable of per¬ 
forating the inte.«tine, by thrustin’g-.-asunder with its head the 
fibres of the intestinal coats. (Pathological Anatomy, Da/s 
translation, p. 464 ) When perforation takes place from this 
cause, it will be indicated by the discovery of the entozoon in 
the cavity of the peritoneum, or near the aperture in the intes¬ 
tine. (Sec a case in Cormack’s Ed. Joum. June .1845, p. 447.) 
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In a case of suspected irritant poisoning, when worms arc dis¬ 
covered in the intestinal canal, an attempt is not unfrcquently 
made in the defence to refer the symptoms of irritation to the 
presence of these entozoa. If the symptoms of poisoning b6 well 
marked, and some of the poison be discovered in the body, such 
a defence must be a hopeless struggle against medical facts. 
This objection was taken to the evidence from symptoms in one 
case of arsenical poisoning ; but the disturbance occasioned by 
worms is commonly slight, and is very rarely accompanied by 
\'<jiniting and purging. A solitary instance is quoted by Dr. 
Christison, in which a child appears to have died under symp¬ 
toms of narcotico-irritant poisoning as an effect of worms. 
Several hundred ascarides were fountl in the intestines, and 
thirteen in the stomach. (On Poisons, 133.) In two instances 
ofarscnif^al poisoning, I found a large ascaris lumbricoides in 
the small intestines, and in one instance recently (April 1858), 
three of these worms, from six to eight inches long, were fouml 
living in the duodenum a week after the death of the person, 
who had been poisoned. In the above cases there could not be 
the slightest doubt that the sole cause of death was poison. In 
one instance the ascaris was well washed from adhering mucus, 
and examined for arsmic by lleinsch’s process: — the poison 
was abundantly discovered in it. (G. II. Ilep. N. S. iv. 462.) 
In the third case the man had taken calomel shortly before death, 
and mercury was extracted from the body of the worm after it 
had been washed. Under such circumstances it would be im¬ 
possible to refer the symptoms of irritation to worms. A case 
will be mentioned in a future chapter, in which, on ex¬ 
amining the body of a person who had taken an ounce and 
a half of muriatic aeid, the jejunum was found perforated by 
a lumbricus; but the acid was beyond all doubt the cause of 
death. 

Tha^ ■ however, the presence of worms in the body may be 
made a ground of defence, is sufficiently i)roved by two cases 
jpported by M. Flandin. A young man was charged with having 
poisoned his father with arsenic. A very small quantity of the 
(absorbed) poiso® was detected in the tissues of the body only. 
The report of the inspection stated, that there was a large num¬ 
ber of the ascarides lumbricoides in the intestinal canal, and 
some were even found in the oesophagus. A discussion on the 
ca^se of death arose between the counsel employed in the de¬ 
fence, who based his arguments on a memoir by M. Raspail, and 
the medical witness, who had discovered arsenic in the body, 
b«t especially in the liver. It was contended that the quantity 
of arsenic found was not sufficient to cause death (for the fallacy 
of an%rgument of this kind, see post, Chemical, Analysis) ; 
and d||ija£ the presence of the ascarides explained satisfactorily 
the cmise of the symptoms, and their rapidly fatal course. The 
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deceased, it was alleged, had been suffocated by the worms, 
which had caused compression of the bowels, and had even 
ascended into the cesopliagus! The witnesses replied, that 
arsenic even in small quantity was never found in the healthy 
human body,—that the presence of worms could not account for 
the presence of absorbed arsenic in the tissues,— while the de¬ 
tection of the poison, on the other hand, accounted for all the 
symptoms, even for the passage of the worms into the a3soj)ha- 
gus as a result of violent vomiting. To no other circumstance 
could death be attributed. 

In the second case, an empiric applied to the cancerous breast 
of a female, a plaster covered with arsenious acid. Symptoms 
of poisoning by absorption followed,' and the woman died. 
Arsenic was detected in the liver. An ascaris was found in the 
intestines. On removing the whole of the viscera, which 
were in a highly putrefied state, a portion gave way, and the 
worm appeared through^ the lacerated aperture. Tliere had 
been no extravasation, nor any mark of peritonitis. The 
defence was, that the <lcccased had died from perforation of 
the intestine by the worm. This was denied by the witnesses, 
who contended that had this been the case, there would 
have been extravasation. I'he escape of the worm was 
owing to accidental laceration of the viscera during the 
inspection. The symptoms of the disease were clearly those 
of poisoning and not of peritonitis. (Des Poisons, i. 307 
and .507.) 

Pive species of parasitic worms have been hitherto found in 
the human intestines :—1. Ascaris lumbricoides, or rdund worm. 
2. Trichocephalus dispar, or long thread worm. 3. Oxyuris, or 
Ascaris Vermicularis^ common thread worm. 4. Tainia solium, 
conxmon tape worm : and, .5. ^ania lata (^Bothriocephalus') 
broad tape worm. 

1. The Ascaris lumbricoides is very common. It is a round 
cylindrical worm pointed at both ends, especially at the anterior 
extremity : it varies in length from one inch to ten or even_^ 
fifteen inches. It is usuxilly of a whitish or brownish red 
colour, and occasionally blood-red. A delicate furrow runs 
along the body on both sides. This worm occurs especially in 
children, and is often found in great numbers without any dis¬ 
turbance of health. When accumulated in largo numbers, the 
ascarides are liable to excite intestinal irritation. 

2. The Trichocepltalus dispar is a thin and thregd-likc worm, 
varying in length from an inch and a half to two inches. It is 
usually white, sometimes slightly coloured : it frequently occurs 
in the large intestines, especially in the coeenm. According to 
Vogel, it is found, gregarious or solitary, in nearly half the sub¬ 
jects examinedit is firmly adherent by its capillary head to 
the mucous membrane. Those persons, in whose bodies this 
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worm has been found in very large numbers, have not exhibited 
any symptoms of its presence. 

3. Oxijuris, ^.vearjs Vermicularis. —This is a thin white worm, 
smaller than the trichoccphalus; it occurs in the large intes¬ 
tines, particularly in the rectum, and it is espcci.ally common in 
infants. The male, which is smaller than the female, varies in 
length from a line to a line and a half. It is spirally coiled at 
the tail, and often completely assumes the form of a ring. 

4. Tcenia solium _A riband-shaped, long, pointed worm, of a 

milk-white or yellowish colour. Its length sometimes exceeds 
twenty feet; its breadth varies from a quarter to half an inch, 
but it is less at the head ; its greatest thickness does not exceed 
the twelfth of an inch. It inhabits the small inte.stines of the 
human subject, but only in certain parts of the world. It 
remains in the body for a long period, without its presence 
being indicated by tlie slightc.«t symptom. 

5. Tania lata. —This worm closely jescmbles the preceding. 
It varies in length from one foot to twenty or even forty feet. 
There arc but very slight difFercnces between tins and the ticnia 
solium or vulgaris. (Sec on this subject Vogel’s Pathological 
Anatomy, Day’s translation, p. 470.) 

In investigating a suspected case of poisoning, when the per¬ 
son is not seen until after death, in addition to certain i)oints 
elsewhere noticed in reference to the living (ante, p. P'i‘3), it will 
be proper that a medical jurist should direct his attention to 
those which follow. 1. The exact time of death, and thus 
<letcrmine how long a period the person has survived after 
having been first attacked with the symptoms. 1, Observe 
the attitude and position of the body. 3. Observe the state of 
the dress. 4. Observe all surrounding objects. Any bottles, 
paper-packets, weapons, or spiked liquids lying about, should be 
colleoted and iweserved. 5. Collect any vomited matters near 
the tjcccased. Observe whether vomiting has taken place in the 
recumbent position or not. If the person have vomited in the 
erect or sitting position, the front of the dress will commonly 
be found covered with the vomited matters. 

Inspection of the Body. —6. Note the external appearances of 
the body, and whether the surface be livid or pallid, 7. Note the 
state of the countenance. 8. Note all marks of violence on the 
person, or discomposure of the dress,—marks of blood, &c. 9. 

Observe the presence or absence of warmth or coldness in the 
legs, arms, abdomen, mouth, or axillee. 10. The presence of 
rigidity or cadaveric spasni in the body. To give any value 
to the two last-mentioned characters, it is necessary to ob¬ 
serve the nature of the floor on which the body is lying, 
and whether this be clothed or naked, young or old, fat or 
emaciated. All these conditions create a difference, in respetit 
to the cooling of the body and the access of rigidity. H. If 
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found dead—^When was the deceased last seen living, or known 
to have been alive ? 12. Note all circumstances leading to a 

sus])icion of suicide or murder. 13. The time after death at 
which the inspection is made. 14. Observe the state of the ab¬ 
dominal viscera. If the stomach and intestines be found in¬ 
flamed, the scat of inflsiramation should be exactly specified; 
also all-marks of softening, ulceration, effusion of blood, corro¬ 
sion, or jierforatiou. The stomach should be removed and 
placed in ti separate vessel, a ligature being applied at the car¬ 
diac and jiyloric ends. 15. I’he contents of the stomach should 
be collected in a clean graduated vessel:—notice a the quantity, 
h the odour tried by several persons, c the colour, d acid or alka¬ 
line reaction, e presence of blood, mucus, or bile,y presence of 
undigested food ; and here it may be as well to observe, that 
the ])rcscn<‘c of farinaceous matters (bread) would be indicated 
by the addition of iodine water, if the contents were not alka¬ 
line—of fat, by heat; g other special characters. 1C. The con¬ 
tents of the duodenum shonbl be separately collected, ligatures 
being applied to it. 17. Observe the state of the large intes¬ 
tines, especially the rectum, as poison has been sometimes in¬ 
troduced into this portion of the bowels by injection, aiul note 
the condition of the contents. The discovery of hardened fieces 
would prove that purging had not existed recently before death. 
18. The state of the mouth, larynx, throat and gullet—whether 
there are in these parts any foreign substances or marks of in¬ 
flammation and corrosion. This will throw light on the ques¬ 
tion whether the poison swallowed was a local irritant or corrosive, 
and whether it had or had not a chemical action. 19. The state 
of the thoracic viscera : — all morbid changes noted. 20. The 
state of the brain. 21, The condition of the genital organs 
should be, (ixamined, as in the female poison has been sometimes 
introduced into the sj'stem by the vagina. 

Such are the points to which, in the greater number of cases 
of suspected poisoning, a medical jurist should attend. By 
means of these data, as well us others (ante, p. 153), noted ac¬ 
cording to the particular case to which they are adapted, he will 
in general be enabled, without difficulty, to determine the pro¬ 
bable time of death, the probable cause of detitli, and the actual 
means by which death W'as brought about. lie may thercbv 
have it in his power also to iioint out tin; dish which had contained 
the poison, if the case bo one of poisoning; and to throw light 
upon any disputed question of suicide or murder in relation to 
the deceased. Many cases of poisoning are obscure, owing to 
these points not having been attended to in the first instance. 

I have not considered it necessary to enter into any details 
respecting the mode of performing an inspection. This the 
I»ractitioner w'ill have acquired during his study of anatomy; 
and the only essential points in addition to those mentioned, 
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arc—1. To examine all the important organs for marks of na¬ 
tural disease ; and 2. To note down any unusual pathological 
appearances, or abnormal deviations ; although they may at the 
time appear to have no bearing on the question of j)oisoning. It 
is useful to bear in mind on these occasions, that the body is in¬ 
spected. not merely to show that the individual has died from 
poison, but to prove that he has not died from any natural cause 
of disease. Medical practitioners commonly direct their atten¬ 
tion exclusively to the first point; wdiile lawyers, who defend 
accused ])arties, very properly direct a most searching examina¬ 
tion to the last-mentioned point, i. e. the healthy or unhealthy 
state of those organs which are essential to life, and with which 
the poison has not probably come in contact. The most usual 
causes of sudden death commonly have their seat' in the brain, 
the heart and its great vessels, ujid in the lungs. Marks of efl'u- 
sion of blood or serum, congestion, inflammation, suppuration, 
or a diseased condition of the valves of the heart, should besought 
for and acenrately noted, whatever may be the condition of the 
abdominal viscera, or of the parts which are specially affected by 
the poison. 


CHAPTER 11. 

ON THE EVIDENCE OF POISONING FROM CHEMICAL ANALYSIS—- 

NOT ESSENTIAL-RULES FOR CONDUCTING AN ANALYSIS- 

CIRCUMSTANCES UNDER WHICH AN ANALYSIS MAT BE 
REQUIRED FAILURE OP CHEMICAL EVIDENCE—CALTSES OP 

TUB NON-DETECTION OP POISON-LOSS BY EI.IMINATION ANI> 

PUTREFACTION-EVIDENCE FROM THE QUANTITY FOUND IN 

THE BODY—DELICACY OF ANALYSIS—POISONS IN TESTS AND 
APPARATUS—DANGER OP PREMATURE OPINIONS—FALLACIES 
TN CHEMICAL ANALYSIS. 

Convictions without chemical evidence. —It has been supposed 
that chemical evidence of poisoning was always necessary, and 
that the corpus delicti was not made out, unless the poison were 
discovered by a chemical anal 3 'sis. This, however, is not a 
correct view of the matter. There arc many poisons Avhich 
cannot, at present, be detected by chemical analysis, and among 
those susceptible of analysis there are numerous circumstances 
which, irrespective of a criminal tampering with the viscera, 
may occur to prevent their detection in the food, the vomited 
matters, or the contents of the stomach and bowels. (Sec the cases 
of i?r. Alexander (ante, p, 38) ; and Humphreys (ante, p. 113). 
If such a principle were recognised by law, many criminals 
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would escape conviction. All that is required legally, is that 
there sliould be satisfactory proof of a person haviijg died from 
poison ; — tlie discovery of poison in the body is not necessarily 
evidence of its having caused death, nor is its non-discovery 
evidence that death has not been caused by it. If by the 
symptoms and appeararices, with or without moral circum¬ 
stances, it can be made clear to the minds of a jury that death 
has been caused by poison, nothing more is required ; the evi¬ 
dence from chemical analysis may be then safely dispensed with. 
In cases of murder, the law commonly requires that the body of 
a deceased person should be produced, in order that the cause 
of death may be verified ; but this is not al)solutcly necessary, 
for several convictions for murder have very properly taken 
place, where the bodies of the murderetl persons have not been 
foilAieoming. Thus, then, we must not suppose that a charge 
of poisoning cannot be sustained in the absence of chemical 
evidence of the nature of the substance taken. The fact of a 
poison having been used, as well as its nature, may be deter¬ 
mined by physiological and pathological evidence, as well as by 
other circumstances. In the case of Doiiellan, already referred 
to, the only evidence of the nature of the poison used, was the 
odour perceived by a non-professional person. The effects 
which followed made up for the want of chemical proof of its 
nature. As some objections have been ortcrc<l to the propriety 
of a conviction in this case, I may refer to others :—one the 
case of a man named Tlium, tried at the Aberdeen Autumn 
Circuit, 1821, for jioisoniug a person named Mitchell with 
arsenic. No trace of poison could be detected ; but a convic¬ 
tion very properly took place on evidence from symptoms and 
appearances, coupled with moral circumstances. Another 
instance occurred at the Monaghan Lent Assizes, 1841, where a 
woman was convicted of poisoning her husband, although the 
nature of the poison could not be determined by the most care¬ 
fully conducted chemical analysis. The poison w'as considered, 
from the alleged taste and symptoms, to have been aconite. 

In Ilumphreijs" case (ante, p. 113), the medical and moral facts 
rendercd'it clear that the man had died from the effects of sul¬ 
phuric acid, administergd to him by his wife ; but not a trace 
of this poison could be detected in the body of the deceased, 
although he survived tire effects only two days. The jury, 
however, were satisfied, from other proofs, that death had been 
caused by })oison, tind the wife, who committed the crime, was 
convicted and executed. In the case of Dr, Castaing, who was 
tried, in 1823, before a French tribunal, for the murder of his 
friend by the administration of morphia, no trace of 

the poison was found in the body by several eminent chemists* 
yet the symptoms and moral evidence were considered to have 
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furnished satisfactory proof of the crime, and the prisoner was 
convicted ^d cxecute(i. 

Up to the ]icriod of the trial of WilHam Palmer, for the 
murder of J. P. Cook (May 1856), the fact established by the 
above cases had not been questioned by any person pretendinj; 
to scientific knowledge. In this case no strychnia was found, 
although the medical and moral circumstances pointed clearly 
to death from this poison; and, taken as a whole, admitted of 
no other reasonable explanation. In spite of the most strenuous 
efforts to involve the question in the mysteries of pseudo-chemistry, 
the prisoner was convicted and executed. 

It is now a well-known and admitted fact, that a person may 
die from poison, and no poison be found by chemical analysis in 
tfie body. There is a popular but erroneous notion, that, if 
poison cannot be produced from a dead body in a visible and 
tangible form, then, sujiposing proper skill to have been 
employed, the only inference to be drawn is, that no poison 
was taken, and that death was caused by disease. This 
would be bringing the question of death from poison to 
a very simple issue indeed. It would be casting aside phy¬ 
siology and j)athology, .and requiring our law-authorities 
to place entire and exclusive confidence in the crucible 
and test-tube of the chemist. But has organic chemistry, 
with all its modern advances, yet reached a i)oint that no 
death can occur from poison, spc.aking generally, except the 
poison be still found either in the stomach, the tissues, the 
blood, the excretions, or in all of these parts at one and the 
same time ? Is the poison of the viper or rattle-snake easily 
revealed by tests ? Can the poison of rabies, producing one of 
the most formidable convulsive aficctions known, namely, hydro¬ 
phobia, be detected in the tissues ? Are there any chemical 
processes by which the jioison of castor-oil-secds,—of the com¬ 
mon laburnum, — of the i)oisonous fungi — of darnel, the sau¬ 
sage-poison of Gcrm.any, the poison of the cenanthe crocata, 
and the Woorara poison of South America, — can be separated 
and demonstrated to exist after death in the blood, liver, or 
tissues ? If not, then the allegation that no perso^ can die 
from poison, except the poison be fiqjind in the body, is a 
mockery, a delusion, and a snare, admirably adapted to cover 
a multitude of secret deaths from poison, which, but for this 
dogma, might be revealed by pathology and physiology. It 
is all the more dangerous, because the history of crime shows 
us that the arts of the murderer, especially of the scientific or 
professional murderer, are daily becoming more refined. I 
might add largely to the list of poisons which either by their 
l^ture, by their tremendous power in very small doses, or by 
the mode in which they are introduced into the system, would 
infallibly produce death without leaving a physical or chemical 



KECESSITY FOK A KKOWEEDGE OF SYMPTOMS. 181 

trace of their presence in the body. I forbear to do this. Such 
an enumeration would undoubtedly serve my i)urposc of 
refuting that which I believe to have been a gross and dan¬ 
gerous error ou the part of some of the chemists who gave evi¬ 
dence for the defence at the trial of Palmer; but it would be at 
the cost of m.aking public means of death and modes of per- 
I)etrating murder which it might be dangerous to promulgate. 
Tlici fallacious doctrine here broached for the temporary i)urpo&e 
of saving the life ol' a wretched criminal was, however, such as 
to receive, at least for a time, a large amount of popular 
sujjport. Alarm was also spread and allowed to pervade the 
public mind by the allegation, that unless jmisons were invaria¬ 
bly detected and separated, in cases of alleged poisoning, any 
innocent person might be convicted of murder by poison when 
death was really due to some latent disease. It is fortunate 
that the jury in Palmer’s case h.ivc, by their Acrdict, given the 
death-blow to this novel and dangerous doctrine, and have 
shown that twelve men may be as ssilely directed to a just 
decision by the views of pathologists and physiologists as by 
the assumptions of chemists. This is as it should be. Che¬ 
mistry may detect a poison; but it fails, without the aid of 
jihysiology and pathology, to show whether it was or was not 
the cause of death; and, in some instances, it cannot enable us 
to determine whether the poison was introduced into the body 
during life or after death. Even with regard to the poison in 
question in the case referreal to,— strychnia ,—this substance is 
now so extensively employed as a metlicine, that the discovery 
of traces of it iii the stomach, blood, and tissues (assuming 
that the processes used arc satisfactory) would not justify an 
allegation of death from poisoning by it. Th^symptoms must 
be made known. The “ tetanic complications ” which it ordi¬ 
narily produces in the body when taken in poisonous doses 
must be clearly established, and a judgment must be based on 
these symptoms. We arc not, therefore, to suppose, as the 
public have been erroneously led to imagine, that toxicology 
and chemistry are convertible terms, that the finding of poison 
in a body is a proof of death from it, and the non-detection of 
jjoison is a proof of death from some natural cause. (See 
Guy’s Hosp. Rep., Oct. IS56. Poisoning by Strychnia, p. 269.) 
William Palmer’s case furnishes another illustration,—if any 
were needed,—that medical and moral, exclusive of chemical 
evidence, may suflice to procure conviction on a charge of 
poisoning. 

It was alleged on the occasion of this trial, that, to teach the 
public that a person might die from poison and no poison be 
found in the body, was a doctrine most dangerous to the security 
of life. Whatever danger there may be in promulgating the facts, 
it is quite certain that a greater danger mast attend the sup- 
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pression of truth and the propagation of falsehood. The further 
experience of Mr. Hcrapath (a witness for the criminal Palmer) 
(see post, p. 190) has now enabled him to subscribe to the cor¬ 
rectness of this doctrine, and, in one case at least, to swear that 
death liad been caused by a poison of which, in spite of 
diligent search, he could find no trace in the body I 

When the other branches of evidence arc weak or defective, 
the detection of poison by chemical analysis is of such import¬ 
ance, that if it fail, an acquittal will follow. Conjoined with 
strong moral circumstances, chemical evidence will often lead to 
conviction when the appearances in the body are entirely 
w'anting, and the evidence from symptoms is imperfect. The 
greaf value of chemical evidence, in otherwise doubtful cases of 
poisoning, is frequently shown in the detection of poison in 
bodies which are exhumed many months after burial, when all 
appearances are destroyed by decomposition. Wc cannot 
therefore be surprised to fiiul that it is this branch of evidence 
which is deemed most satisfactory to the public mind, and 
which is earnestly sought for by our law authorities on charges^ 
of poisoning. The reason is, that in most cases, in the hands of 
a trustworthy analyst, it demonstrates at once the means of 
death; while symptoms and appearances, deposed to by inex¬ 
perienced witnesses, arc fallible criteria. Chemists, however, 
are not infallible, and instances might be adduced of their 
swearing in the most positive manner to the presence of poison 
in cases in which they liavc been afterwards obliged to admit 
that none existed ! They have, however, an advantage over the 
pathologists in the fact that the members of the medical profes¬ 
sion generally are less competent to judge of the accuracy of a 
chemical, than Rf a pathological opinion. On the other hand it 
must be admitted, that some coroners are not sulBciently aware 
of the importance of the chemical branch of evidence in cases of 
suspicious death. In several instances, the fact of poisoning has 
been established by an analysis of the contents of the stomach 
long after interment, although verdicts of natural death had 
been previously returned. In order to put a check on the 
secret destruction of life by poison in this country, analyses 
of the contents of the stomach should be more frequently made. 
Impunity in one instance, as a result of a careless inquiry, uni¬ 
formly leads to the perpetration of a series of murders. 

Rules fur conducting an analysis .—Before proceeding to the 
analysis of any suspected substance, 'we should, if possible, 
make ourselves fully acquainted cither with the symptoms or 
appearances, or both, observed in the person suspected to have 
been poisoned. Wc may by a knowledge of these facts deter¬ 
mine, a priori, whether wo shall have to search for a neurotic, 
irritant, or corrosive substance. The kind of poison may often 
be predicted from the symptoms and appearances, and our 
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analysis directed accordingly. I have, however, known more 
than one instance, where an irritant poison has been sought for 
in the contents of the stomach, when every fact connected with 
the death of the party, as well as the rapidity with which death 
took place, tended clearly to show that if any poison had been 
used, it must have been one ol' the ]mre narcotics. It is not un¬ 
usual to find the examination of medical witnesses misconducted 
in courts of law, in relation to the effects of,—8.s well as the tests 
for poisons. The deceased may have died from a narcotic, while 
questions relative to the action of irritants alone, will be put by 
the counsel for the ])roseeution and defence, or vice versa. 

The chemical evidence may be divided into several branches. 
The analysis may extend — 

1. To the pure jiuison. We may be required to state the 
nature of a substance (i)urt of the poison-administered) found in 
the })OSscssion of a prisoner, or lying near the deceased. 

2. The analysis may be confined to a portion of tin; substance 
of which the affected party partook ; and here the poison is 
usually mixed up with liejuids or solids of an organic nature. 
The steps of the analysis are then rather more difficult, a. 
There may have been various substances combined in a meal, 
and the poison have been mixed with one substaiice only. This 
will show the necessity for exami^iing separately the various 
articles used at a meal, if we wish to discover the real vehicle of 
the poison, i. Symj)toms of poisoning may o(xur after the eating 
of a pudding. A jiart of the pudding may be analysed, and no 
poison discovered ; because the poison, instead of being in¬ 
corporated with the dough, may have been loosely sprinkled like 
flour over the exterior only. c. A similar circumstance may occur 
in the poisoning of a dish of meat. The gravy may be jioisoned, 
and not the meat, A case of this kind occurred to Dr. Christison. 
A whole family was attacked with symptoms of poisoning after 
a meal on roast beef. The meat was examined, but no poison 
could be discovered. It was then ascertained that the poison 
had been mixed with the gravy, and those who had taken the 
meat without the gravy suffered but slightly. In one instance, 
referred to me, arsenic was placed instead of salt on the edge of 
the plate of the deceased. (The Queen v. Jennings, Berks Lent 
Assizes, 184.5.) No other person experienced symptoms of 
poisoning after the meal, except the child who ate out of that 
plate. In the case of Bodle, tried in 1833, the deceased was 
proved to have been poisoned by arsenic administered in coffee. 
The coffee was kei>t ground in a bottle, to which every one of 
the family had access; and there could be but' little doubt, from 
the circumstantial evidence, that the poison had been mixed 
with the coffee in this bottle. That which remained in the bottle 
was carefully examined by the late Mr, Marsh, but no trace of 
arsenic could be detected. The poison had most probably been 
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mixed with the upper stratum only of the powdered coffee, and 
the whole of the poisoned portion had been used for breakfast. 
A remarkable fact was brought out in the ciise of the Queen v. 
Edwards (Central Criminal Court, November, 1844). The 
deceased, it was stated, had died from drinking part of the 
contents of a bottle suspected to contain sugar of lead,—but it 
was proved that some of the same liquid had been drunk by 
another person the night previously without any injury resulting. 
The medical witness explained this by saying that the poison 
existed as a crust in the bottle, which might have been detached 
in one case and adherent in the other. A somewhat similar case 
is given under the section on Carbonate of Lead. (See that 
compound, post.) Facts of this kind arc of some medico-legal 
importance : they will often enable a witness to explain certain 
anomalies in cases of poisoning. By bearing them in mind, it is 
easy to understand, how it is that one or two persons only will 
suffer at a meal made in common or on the same article of food, 
while others will escape. 

3. The chemical analysis may be directed to the matters 
vomited and evacuated. In iiritant poisoning, a large quantity • 
of poison is often expelled in this manner, ancl may be detected 
especially in the matter first vomited. In a suspected case, an 
immediate analysis should be made of the matters cj(;cted from 
the stomach. They may be regarded as furnishing to the 
medical jurist the proofs required to establish the cori^us delicti. 

4. If death has ensued, an analysis of the conteiits of the 
stomach and intestines must be made. Supposing no vomiting 
to have occurred, or that this has been slight, and death has 
taken place speedily, then we may expect to find abundant 
traces of the poison in the viscera. If no poison should be found 
in the stomach,—the contents of the duodenum and the other 
small intestines, as well as of the rectum, must be separately 
examined. If the poison cannot be detected in the contents of 
the stomach and inte.stines, it must be sought for in the tissues 
of the viscera, especially of the liver and spleen. 

As a summary of the various conditions under which poison 
may be discovered by chemical analysis, it may be stated, that 
in the living body, chemical evidence is derivable from an ex¬ 
amination :—1. of the matters vomited, 2. of the evacuations, 
and 3. of the urine : in the dead body poison may be found free^ 
1. in the stomach, 2, in the small intestines, 3. in the rectum ;— 
or absorbed, 4. in the blood, 5. in the liver, 6. in the spleen and 
kidneys, 7. in the heart, 8. in the lungs, 9. in the muscles. 

It is obvious that one or several of these sourees of ehemical 
evidence may be wanting, and it is rare in any one ease of 
criminal poisoning that all are open to a medical witness. 
The detection of poison in the vomited matters during life, and 
in the stomach, intestines, liver, or other organs after death, is of 
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course the most satisfactory kind of chemical evidence ; since, 
casteris paribus, it is a clear proof of poison having really been 
taken. It is difficult to admit the supposition that it should have 
been designedly introduced after death ; besides, in suck a case, 
the absence of all marks of vital reaction, and of any syrniitoms 
during life indicative of poisoning, would remove such asusi)icion. 
If the poison be detected in the tissues of any of the organs, and 
due allowance be made for imbibition from adjacent organs 
(sec ante, page 61), there can be no doubt of its having been 
introduced into the body during life. The presence of poison in 
the stomach and bowels, or their contents, with such marks of 
vittil reaction as are known to he ])roduccd by the particular 
substance, ns for instance, inflammation in the case of the 
irritants, affords the strongest presumptive evidence of death from 
poison, open to he rebutted by other proofs of death from disease, 
under which the deceased may have been labouring at the time. 

Causes of the non-detection of poison .—Hut let us take the case, 
that chemical evidence is entirely^vanting, and that no poison is 
detected under any of the circumstances mentioned : if there be 
other facts to render death from poisomng probable, we must 
endeavour to explain why this important branch of evidence has 
failed. There are few medical jurists who have not met with 
cases in which, although undoubtedly death was occasioned by 
poison cither irritant or narcotic,—not a trace of the noxitjus sub¬ 
stance could be detected in the solids or liquids of the body. The 
non-discovery of poisons in eases of poisoning may deix*nd : 

1. Oti the nattire of the poison .—In the present state of our 
knowledge, chemistry, with few exceptions, furnishes us with the 
means of identitying with certainty in the dead body a mineral 
poison only. The greater number of vegetable poisons, when 
diffused through the body, are beyond the reach of chemical ana¬ 
lysis. Botanical characters may sometimes serve to point out the 
nature of the substance; but only in those instances in which 
the jdant has been swallowed in the state of leaves, roots, or seeds. 
If the extract or inspissated juice has been administered, or if the 
poison , were in the form of infusion, tincture, or decoction, a 
chemical analysis will commonly be of no avail. 'Phe same re¬ 
marks apply to the powerful alkaloids extraeted from vegetables. 
It is true, that there are delicate colour-tests for morphia, strych¬ 
nia, veratria, and a few others ; but unless the poison can he ob¬ 
tained in an isolated state, so that its principal characters may bo 
conclusively determined, these are not satisfactory as a basis for 
chemical evidence in cases of criminal or casual poisoning. Some 
poisons admit of no known means of detection by chemical ana¬ 
lysis. A few slices of the root of the oonanthe crocata will 
destroy life in two hours. No poison of any kind has hitherto 
been separated from this plant. A similar remark may be made 
of the Ordeal bean of Africa, and of the decoction and infusion 
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of the bark of laburnum. Although doubtless some poisonous 
ingredient of a very active kind is absorbed and diffused with the 
blood in these cases, no chemist has ever pretended to extract 
the subtle agent. Like the poison of rabies and of the viper, it 
is at jircsent beyond the reach of chemical science. It is to bo 
regretted that the facts connected with the chemical evidence of 
poisoning, have been .placed by some “ experts " in a false light 
before the public. Professor Casper, of Berlin, in his recently 
published work (Handbuch dcr Ger. Med. 1857, p. 395) cor¬ 
rectly observes, that modern chcniistiy, with all its progress, 
has left and must leave many problems unsolved in reference to 
the chemical analysis of the parts of a body dead from poison, 
“There arc many poisons,- for examjde, the alkaloids, which 
chemical processes cannot discover in the body. Fortunately for 
medico-legal practice in Germany, these forms of poisoning do 
not often present themselves to the chemist or medical jurist. But 
there is another reason for exposing that pojmlar error which 
over-estimates the value of ohemical evidence in these cases. 
Every one who has stutlied the writings of chemists, must have 
perceived how widely the highest authorities differ from each other 
as to the best processes for the detection of })oison. Those who 
are practically informed in these matters, know that the metho«l 
of analysis pursued by one, is condemned by another sis inellicient. 
These considerations have induced me, and must induce every 
mcdicsil jurist, to include as a necesssiry part of the evidence of 
])oisoning, a combination of sill the circumstances connected with 
the illness and death of the deceased.” In this country we have 
recently had the strange spectacle of men swesiring to the effi¬ 
ciency of their own processes of analysis, each being different 
from the other, and of their being ojwnly allowed to condemn 
those pursued by witnesses who diflered from them in oinnion. 
If a criminal court «s to take upon itself a judgment on such 
scientific matters, it should at least allow a right of reply to those 
whose processes of research are attacked. The public generally 
adopt that view, whether right or wrong, which may tend to save 
the life of a criminal. 

Poisons that arc of a highly volatile nature may be speedily 
dissipated; so that in a few hours, or a few days after death, 
none may be discovered. Alcohol is well known to {)uss away 
so r.apidly, that no spirituous odour may be ])erceived in the 
contents of the stomach, although the person may have died 
speedily, and the body be inspected within six or eight hours 
after death. See Exp. by Dr. Percy (ante, p. 74), in which 
three ounces of alcohol had entirely disappeared in eight hours. 
Prussic acid, chloroform and nicotine may be in like manner 
rapidly lost or decomposed. (See Prussic Acin.) 

2. Influence of vomiting and purging ,—The non-detection of 
poison in the viscera, may bo owing to its .having been expelled 



INFLUENCE OF VOMITING AND POKGINO. 


187 


by excessive vomiting and purging. In all such cases, however, 
the poisonous substance ought to be found in the vornited 
matters, if these forthcoming. In two instances of poison¬ 
ing by sulphuric acid,—in two of ai'senic, and in one of oxalic 
a(dd, although death took place with the usual rapidity, not one 
of these pcjisons existed in the stomachs of the deceased. 
Similar cases are to be found reported in most works on medical 
jiirisprudeti.ee. (See cases of Humphreys, ante, p. 114, and Alexan¬ 
der, p. 38.) It may, however, be i'airly inferred that in all cases of 
irritant jtoisoning, where the vomiting and purging have been 
slight, some portion of the poison ought to be found in the body, 
if the individual have died within the average period, i. e. if he 
have not survived more than two or three days. Should none be 
.ipresent under these circumstances, it may be a question whether 
death was really due to poison. It is not probable that a 
common dose of arsenic would be entirely removed by absorp¬ 
tion in the course of two or three days. (See the case of the 
Queen v. Hunter, Liverpool Lent Assizes, 1834, ante, p. 39.) 
Vomiting and purging cannot alfect that portion of poison 
which has been absorbed and deposited in the organs. The 
quantity of poison actually taken by deceased has not so much 
inti lienee on the power of detection as the quantity which 
remains in thp body at the time of death. This is subject to 
great variation. 

3. Loss by absorption and elimination. —Solid mineral poisons 
are usually detected without diliieuliy, because they arc gene¬ 
rally administered criminally in large doses; but in cases of 
chronic poisoning, i. e. where the substance is administered in 
small doses at long intervals, chemical analysis wijl sometimes 
fail; for the poison may become entirely absorbed and eliminated. 
Orfila has discovered that arsenic and antimony are especially 
liable to be excreted with the urine ; arsenip is also eliminated 
in the bile and in the serous exhalation of tne chest. Thus, if 
the dose of arsenic be small, if the poison be taken in a state 
favourable for absorption, L c. in solution, or the jiersou survive 
for a period of two or three weeks, no trace of the substance may 
be found in the body. (See ante. Elimination of Poisons, p. 38.) 

It cannot be denied, that the great facility with which chemical 
analysis is applied to the detection of most mineral poisons, is 
due to the ignorance of those who criminally administer them. 
A mineral poison is frequently given in the form of a loose powder, 
undissolved ; and it is then easily susceptible of analysis. In¬ 
stances of extraordinary depravity have, however, occurred, in 
which persons have shown themselves to be acquainted with 
these facts, and they have endeavoured so to destroy their vic¬ 
tims, as to frustrate the usual means of detection. A case was 
tried at Mayence, in which the evidence clearly proved, that the pri¬ 
soners had poisoned the deceased and several persons previously, 
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by administering to them arsenic in a saturated solution in water. 
One of them confessed that she had boiled the poison in water, 
allowed it to cool, filtered the solution, and t^n administered it 
by small quantities at a time in wine, milk, gruel, and other liquids. 
On one of these occasions, the dose of poison happened to be so 
large, that it operated fatally, — a circumstance which led to the 
detection of the crime. As it might have been anticipated, not a 
trace of arsenic could be discovered on analysing the contents of 
the viscera of those who had perished in this manner. A case 
somewhat similar is related by Dr. Christison to have occurred 
in Scotland. (Op. cit. p. 319.) The celebrated Aqua Toflana 
appears to have been a pure solution of arsenic, 

1 have elsewhere (ante, p. 39), adverted to the case of Hunter. 
The time required for the cxi)ulsion of arsc-nic from the body 
was here material. The deceased survived three days, and had 
suffered during the whole time from vomiting and purging. hJo 
arsenic was found. The state in which the poison was supposed 
to have been given, was not in evidence. It was alleged to have 
been administered in milk, which the counsel thought might have 
acted as an antidote to it; but this wotdd not have ufi’ected .it 
chemically, or have prevented its absorption. It is possible that 
violent vomiting and jjurging at intervals, for less than three 
days, may entirely carry off this poison from the contents of the 
stomach and bowels. 1 have met with several instances in support 
of this rapid expulsion of large doses of arsenic (G. H. Rep. April 
1837, p. 79); but had an analysis been here made, absorbed arsenic 
might have been discovered in the tissues, supposing it to have 
been administered and to have caused death. The exact time 
which is required for absorbed arstmic to be entirely removed 
from the body by elimination iS undetermined (ante, p. 39). I 
have elsewhere stated, that the French medical jurists assign a 
period of about fift^n days (survivorship) for its entire disap¬ 
pearance from the human body, when taken in an ordinary dose 
(see p. 40). That this is not far from the truth is proved by the 
case of Dr. Alexander (see ante, p, 38). This gentleman died 
in sixteen days from the effects of a large dose of arsenic. Not 
a trace of either free or absorbed arsenic existed in the body. 
Alcohol and prussic acid may also entirely disappear by absorp¬ 
tion, and by elimination through the lungs. An instance was 
communicated to me in which a man by mistake swallowed 
forty-five drops of prussic acid of a strength of two per cent. 
He lay insensible for four hours: he then vomited and recovered. 
The vomited matters had no odour of the poison. In the case of 
Ballet (see Morphia, post), although a large dose of acetate 
of morphia had been given to the deceased, no trace of this 
poison was discovered. The poison is of a soluble kind : there 
had been much vomiting and jmrging, and deceased survived 
thirty hours. (Guy’s Hosp. Reports, Oct. 1856, p. 321.) 
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4. Decomposition of the poison in the living body ,—It has been 
frequently a subject of remark that in poisoning by opium, if 
the person survive many hours, no trace of the substance, either 
as opium, morphia, or meconic acid, has been found in the sto¬ 
mach, bowels, or tissues. Several cases of this kind have occurred 
to Dr. Christison*(On Poisons, 4th edit. p. 697), and others of a 
similar nature have occurred to myself. In a case of death from 
arsenic in April 1858, I had an opportunity of again examining 
this question. The dceeased took, twelve hours before death, 
five grains of calomel with one grain and a half of opium ; and 
four hours before death, two grains of calomel and one and a half 
grain of opium, making three grains of opium and seven grains 
of calomel. Mercury (from calomel) was found in large quantity 
in the stomach and duodenum, but there was no trace of meconic 
r.acid or morphia (opium). There was no mercury in the lower 
bowels. « 

In August 1857, I was cotisulted respecting a case of alleged 
poisoning by opium, which was tiie subject of a trial for murder at 
the Liverpool assizes. A child died under the usual symptoms of 
narcotic poisoning, and it was proved that the mother, who was 
charged with the murder, had procured from a druggist, on the day 
before the death, one hundred drops of laudanum. On inspection, 
there was congestion of the brain and its membranes, but no 
natural cause of death. Mr. Stone, of Manchester, made an 
analysis of the stomach and viscera. No mor])hia—the poisonous 
alkaloid of opium, was found anywhere: but from one result Mr. 
Stone was led to suspect the presence of meconic acid. He declined, 
however, to speak positively to this, or to state that the result 
unequivocally proved the presence of opium in the stomach. 
Although there could be no doubt, from tlie medical evidence, 
that death was caused by oi^ium, no mori)liia could be detected 
in the body. 

Prof. Buchner has observed that chctiiical^^nalysis has failed to 
detect opium where it had been certainly administered in large 
quantity. A{)art from the influence of treatment by emetics, 
the stomach-pump and purgatives, which may mechanically re¬ 
move many jjoisons from the body, there must be other causes 
to account for the frequent disappearance of*this poison. 
It has been supposed to undergo a change in the stomach like 
other organic substances ; and the morphia which is absorbed, is 
believed by some to be so changed in its nature that it cannot bo 
detected in the tissues like luiTienil poisons. (Sec Guy's Ho.sp. 
llcports, Oct. 1856, j*- 129.) This theory of partial decomposi¬ 
tion has been also projtounded with I’cspect to strychnia. At the 
trial of Palmer it was contended by some of the witnesses that 
no person could die from strychnia without a portion of the 
poison remaining in the body ; while others affirmed that there 
might be circumstances which would prevent this detection in 
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every case,— and that removal by absorption and partial decompo¬ 
sition were among these circumstances. It is quite certain, from 
facts since publislied by Mr. Horsley, Dr. Ue Vry, Hi*. Crawcour, 
and others (see ante, p. 70), as well as from observations since 
made by I)rs. Christison, Maclagan, and Geoghegan, that in some 
cases of undoubted death from strychnia, the poison is either 
not present in the tissues at all, or its condition is so changed 
that it ennnot be recognised by its usual properties. These facts 
arc in strict accordance with those which experience has already 
settled for other poisons. 

I'lie folloAving case shows that phosphorus may entirely dis¬ 
appear from the body: —A trial took place at the Bodmin Assizes 
(lieg. V. Beard, July Ig-OT), in which the accused was charged 
Avith the wilful murder of his grandchild, by poisoning it with 
phosphorus. It was proved that the prisoner had procured a pot 
of jdiosphorus'paste, ns it is used for destroying vj^rmin, on false 
pretences; and the evidence w^ent to show that he had adminis¬ 
tered this paste on bread to the deceased, at various times. The 
child died on the fourth day (April .5th), under such symptoms as 
phosphorus would produce. The body was bxiried on the 6th, and 
exhumed for inspt^etion and analysis on the 29th. Mr. Ilerapath, 
of Bristol, statc(i in his evidence at the trial, that he found the 
stomach highly inflamed and blistered, the membrane raised in 
small vcsications. The duodenum was not inflamed but blistered. 
The remainder of the intestines were generally in a natural state, 
except that there w.as intussusception at one part. The lower 
part of the intestines was blistered. He refoiTed death to irritant 
jioison, and he considered that poison to be phosphorus. He 
could notjind am/ trace of it in the body. In order to account for 
its absence, he propounded this theory:—“Assuming the child 
to have been poisoned by it, I say that phosphorus is constantly 
being destroyed by the action of the air, slowly burning and 
passing into jdiospjiorous and phosphoric acids ; and I should 
expect, after the sickness, that the small quantity (?) of phospho¬ 
rus which remained during a month’s exposure in the grave, 
and in the opening of the stomach, would be changed into those 
acids.” As these acids are not volatile, they would, if thus 
formed, hav« remained in the licjuids, not to mention that phos- 
j)horus is known to chemists by a peculiar odour, even when 
existing in very small quantities. Hence it is to be inferred that 
the best available means were used by Mr. Ilerapath, and no phos¬ 
phorus, and no products of the decomposition of phosphorus, 
were found! There can be no doubt that if phosphorus was there, 
Mr. Hera path ought to have foimd it; hut not being there, it would 
not be justifiable to infer that the child had not died from the 
efl^'ects of phosphorus, although such an inference might receive 
sqpport from the chemical evidence which this gentleman and 
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Others gave for the defence at the trial of Palmer. In fact, Mr. 
llcrapath found it citlicr necessary or expedient in this case, to 
lay aside chemistry as altogether inadequate to solve the question, 
and to base his opinion on the symptoms and appearances in 
the body! 

It is quite certain that some poisons do undergo a change in 
the blood, by which their nature is so altered that they can be no 
longer recognised by the usual tests, llrs. Christison and Coimlet 
could not discover any oxalic acid in the blood of the veins (vena 
cava) of a dog which had died in thirty seconds from the actual 
injection of eight and a half grains of that poison into the femoral 
vein (On Poisons, 4th edit. p. 18), and I believe that he has fur¬ 
nished a true explanation of this fact in stating that certain 
])oisons “ either cause obvious changes in the constitution of the 
blood, and themselves undergo alteration likewise ; or without 
the blood becoming appreciably diH'erent in its properties from 
the healthy state, the poison undergoes a rapid cliange in the 
molecular affinities of its elements, and so disappears” (ibidem). 
If the quantity of poison absorbed be small, it may wholly dis¬ 
appear ; if large, a portion may still be detected. This observa¬ 
tion has been made with respect to the oil of bitter almonds (sec 
ante, page 83). 

Mosf organic poisons are used as medicines ; and their bene¬ 
ficial operation as such is supposed to be owing to changes which 
they produce in the blood and tissues. It is hardly probable. 
that they should produce such changes without themselves un¬ 
dergoing some cliemical change. The non-detection of certain 
organic poisons, such as strychnia and morphia, in the tissues and 
secretions of human beings and animals poisoned by these alka¬ 
loids, renders it probable that they undergo some change within 
the system. The allcg.ation that they have been found in the 
tissues and urine in certain cases, docs not at all affect the nega¬ 
tive results above mentioned. 

5. Influence of the quantity taken. —The power of detecting 
poison in the dead body must depend, not on the dose taken, but 
on the quantity remaining in the stomach and other organs at 
the time of death. However large the dose, if the person has 
survived some hours or days, the residual quantity may be very 
small. Again, the dose originally taken may have been so small, 
that by the mere effect of diffusion, it may be difficult, if not 
impossible, to trace it. I have elsewhere published the case of a 
child that died in four hours, from the sixteenth part of a grain 
of strychnia, and that of an adult who died in twenty minutes, 
from half a grain (Guy’s Hospital Reports, Oct. 1856, p. 138). It 
must be obvious that these small quantities, absorbed and diffused 
through the whole of the body, would be beyond the reach of such 
a chemical analysis as would or ought to satisfy a Court of law on 
•a charge of murder. Assuming, in the case of the adult, that the 
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half grain was entirely absorbed, and that it remained unchanged 
in the blood, the proportion of strj'chnia in a pound of that blood 
would not exceed the fiftieth part of a grain, or one eight hun¬ 
dredth of a grain in an ounqe 1 In the case of the child, if none 
were eliminated or unchanged in the body, the proportion would 
be only the one two hundred and fortieth of a grain in a pound 
of blood, or about one four thousandth of a grain in an ounce ! 
It is true that the power of infallibly detecting by chemical pro¬ 
cesses, quantities smaller than these, has been claimed by cer¬ 
tain “ experts,” but the claimants have carefully concealed from 
the public and profession, that their cxi>crimcnts referred to the’ 
pure poison out of the body, and not to such small quantities dif¬ 
fused through the dead blood and tissues. The one thousandth 
of a grain may be, in a certain sense, detected out of the living 
body ; but no expert has yet given this quantity to an animal, 
and separated it again, or any part of it, from the blood. By one 
chemist, strychnia is said to be eliminated in the urine; by 
another, to be deposited in the flesh and bones ; by a third, to 
remain stationary so as to be entirely recoverable after having 
done its work as a poison ; and by a fourth, to be speedily 
thrown out of the system. These inconsistent statements show 
that there is a total want of uniformity in the results obtained 
by the different an.alysts. 

In the accidental poisoning of infants by opium, the fatal dose 
is frequently so small that there can be, no reasonable expecta¬ 
tion of finding any moridiia or meconic "heid, either in the ab¬ 
sorbed or unahsorbed state. In one instance in which I was con¬ 
sulted, a child, six years of age, died in thirty-six hours, from 
three quarters of a grain of opium, given in divided doses. The 
quantity of morphia which killed this child, would not, at a 
maximum, have exceeded the one tenth of a grain. Not a 
trace either of this alkaloid or of meconic acid was found in 
the body. 

Infants have been frequently killed in a few hours by doses of 
opiate preparations corresi)onding to the fifth, the eighth, the 
tenth, and even the twelfth part of a grain of opium, equivalent, 
in the first case, to one fortieth of a grain, and in the last case, 
to one ninety-sixth of a grain of morphia I Dr. E. Smith has 
lately recorded a case in which an infant, seven days old, died 
comatose eighteen hours after having taken one minim of tineture 
of opium. Symptoms of narcotic poisoning set in, in about 
half an hour, and the child never rallied from the effects of the 
drug. Here not more than one twelfth of a grain of opium, 
corresponding to the hundred and twentieth grain of morphia, 
destroyed life (Medical Times and Gazette, April 15th, 1854, 
p. 386). Is it to be supposed, in reference to such cases, that 
even if there were no absorption and diffusion of the morphia 
through the body of the child, a chemist could separate this 
minute quantity of morphia from the stomach ? If a man ven- 



I.OSS OF POISON IN THE DEAD BODY. 

« 


193 


tured to assert this, no one who knows practically the properties 
of opium would believe the assertion. The doctrine that morphia 
must in all cases be found, before death is attributed to opium, 
would lead to wholesale infanticide, without any chance of 
provitjg the perpetration of the crime. 

When the poison is of a nature to be easily detected, the 
quantity taken may have been so small that none will be 
found after death. Dr. Edwards has reported the cases of five 
children poisoned by coloured sweetmeats : the poison had been 
taken in very small quantity and in rei)catcd doses. Three 
died, but arsenic was found only in the stomachs of one of these. 
(Pharm. Journal, February 1857, p. 417). 

6. Decomposition and loss of the poison in tlie dead body. —Al¬ 
though poisons may remain in the body at the time of death, 
still some arc liable, cither to become altered, or to disappear 
during the progress of the ])utrefactive process. Soluble poisons 
contained in the viscera arc soon lost. I have found in the 
stomach no trace of a large dose of oxalic acid given in solution 
to an animal which had been buried twenty-eight days. Some 
organic poisons easily undergo decomposition : while mineral 
poisons resist change. Thus it is well known that arsenic, if 
taken as a solid, may be found after many years. How long 
absorbed arsenic may remain in > the soft organs it is not easy to 
say. I have found it after two years’ interment; but the result 
of an analysis must depend materially on the quantity which 
happens to be i*taincd by the organs at the time of death. If 
this should have been small, it may not be discovered when the 
body has been buried for a long period. 

In general, the residuary arsenic found in the stomach or 
bowels of a putrefied body, is partially converted to yellow sul- 
])huret or or{)imcnt. This substance dyes deeply the coats of the 
stomach or intestines, so that yellow spots may be sometimes seen 
on the outside. The diaphragm and other viscera in contact with 
the stomach are also stained yelloAv. The sulphur resulting from 
the putrefaction of the soft parts i)roduces this conversion ; but it 
is never complete. The indigo or soot with which arsenic is now 
coloured, is not liable to change ; and it is proper, when arsenic 
is found in a stomach, that the colouring ingredient should be 
looked for. The proportion of colouring matter mixed with 
arsenic is always small,*amounting to about three per cent, for 
indigo, and about six per cent, for soot. Being lighter than the 
mineral it may be washed away, and carried otf by vomiting 
and purging during life ; hence, although arsenic maybe found, 
the colouring matter may not be present. In one case in which 
indigo-arsenic, and another in which sooty arsenic had been 
taken, no trace of the colouring matter was found in cither 
stomach, although arsenio was present in the proportion of 
several grains. 


o 
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The salts of iron are generally found in a putrefied body 
in a state of black sulpliuret. Tate researches liave shown 
that strychnia is not destroyed or materially changed in its 
properties by putrefaction (Gtay’s Hosp. lieports, Oct. 1856, p. 
393), and this property of resisting decomposition may apply to 
other pure alkaloitis. With respect to prussic acid, its great 
volatility must be a bar to its detection in the body, for a long 
period after death. The vapour of this acid easily traverses 
wet or dry animal membranes, and in contact with ammonia 
and sulphuretted hydrogen, as results of putrefaction, it may be 
transformed into sulphocyanidc of ammonium, and its usual 
properties destroyed. According to Mr. Herajiath it is by reason 
of this conversion that prussic acid rapidly disappears in tlie dead, 
body, and he advises that snlphocyanic acid, or a sulphocyanidc, 
should be sought for in the blood. In a case of poisoning by oil 
of bitter almonds he states that two months after death he found 
no trace of prussic acid in the stomach or intestines, but upon 
analysing the blood, although he could not prove the presence 
either of oil of almouds or free prussic acid, he was able to detect 
a small quantity of hydrosulphocyanic acid, or an alkaline sul- 
phocyanide ; and from this he came to the conclusion that the 
deceased had poisoned herself with jmissic acid, oil of bitter 
almonds, laurel water, or some other similar compound! (Chemist., 
1854, i. 321). As, however, in this case there was no prussic 
acid in the stomach, intestines, or blood, it was a pure specula¬ 
tion to refer the presence of traces of sulphocy*nic acid in the 
blood to the dccomjMJsition of prussic acid taken two months 
before! If the poison had entirely escaped from the stomach, 
it is far more probable that it had escaped from the blood. A 
reliance upon the discovery of a sulphoeyanide under such cir¬ 
cumstances, might give rise to a dangerous fallacy'; this com¬ 
pound naturally exists in the saliva it may find its way into 
the stomach, or be a product of decomposition in the blood. 
Nothing but the discovery of prussic acid itself should be con¬ 
sidered as furnishing satisfactory evidence. 

Objects of a chemical analtsis.— A chemical analysis is 
commonly directed in toxicology to the determination of tlic 
following points:—1. The nature of the poison. 2. The propor¬ 
tion, or quantity, in which it has been taken. 3. The solution 
of certain questions connected with the criminal administration 
of poison. 

1. The nature of the poison and the probable quantity ad¬ 
ministered, are usually stated in an indictment; but it is notabso • 
lutely necessary for conviction that the substance thus stated 
should be proved to have been that which was actually administered. 
There were some medical difficulties formerly connected with 
this subject, since, on an indictment for poisoning, it was always 
necessary to prove that death was caused by" poison ; but the 
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person may be inilictcd for murder, and the proof of the means 
of death is not now indispensable. By the statutes 14 and 15 
Vie. cap. 100 , s. 4, it shall not be necessary “to set forth the 
manner in which, or the means bjft which the death of the de¬ 
ceased was caused ; but it shall be sufficient in every indictment 
ibr murder, to charge, that the defendant did feloniously, w'ilfully, 
and of his malice aforethought, kill an<l murder the deceased.” 
It must be shown that the .substance or sub.stances administered 
Avcrc of a noxious or poisonous nature, and cither caused or 
accelerated death. 

2 . The quantitt/ of poison administered is generally stated 
conjecturally; but when any portion of the original vehicle of 
the iioison is discovered, it is in the power of a witness to 
give a tolerably accurate opinion of the quantity taken 
Thus, all solid substances given for analysis should be first 
weighed, and all litpiijjs rneasurod:—a (luantiUitive analysis 
may then be performed at any siibsetpient period. The chief 
question in law in rcgjird to the quantity of poi.son is :—whether 
it was .sufficient to destroy life, or to produce any serious effects? 
The malicious intention of a pri.soncr is often to be inferred 
from the quantity of poi.son existing in the sub.stance admi¬ 
nistered. A case occurred softe 3 'cars since, in which a man 
was cajutally indicted for administering oxalic acid with intent, 
to murder. Tiie poison was introduced into coffee, served for 
the prosecutor’s breakfast. There could be no doubt of its pre¬ 
sence ; but on estimating the quantity, Mr. Bitrry discovered 
that it was only in the proportion ol’about ten grains to a pint, 
a quantity which he eonsitlered insufficient to produce any serious 
effects on the bodj*. I'lic prisoner Avas acquitted ; but it is ob¬ 
vious, that had the proportion been an ounce to a pint, the malice 
of the act would have been ai>parcnt. This case shoAVs that a 
medical jurist must not be content with merely determining the 
presence of poison in suspected licpiids,—he should also deter¬ 
mine the quantity. The law jwesumes upon the innocence 
rather than upon the gnilt of an accused party, Avhen the evidence 
fails in showing, from the small quantity of the substance adminis¬ 
tered, that the act was malicious. If a man gave to another a 
fcAv drops of sulphuric, acid in a large quantity of Avatcr, we 
slmuld not infer that his intention was to murder; but if he ad- 
nnnistered a large quantity of the acid in an undiluted state, the 
malice of the act Avould be at once apparent. Presumptions of 
this kind must, of course, be affected, as well by the nature of 
the poison, as by the moral circumstances adduced in evidence. 
A prisoner has sometimes alleged in his defence, that he did 
not know the substance to be a poison, and that he did not 
administer it with intent to kill. The laAV, however, properly 
infers that the highly destructive properties of such substances 

O 2 



196 INFERENCE FROM THE QUANTITY OF FOISON. 

as arsenic or corrosive sublimate, must have been well known to 
the prisoner, if an adult, by coiflraon repute. 

It need hardly be observed, tluit the quantittf remaining in the 
stomach, or the portion of absorbed poison deposited in the tissues, 
can give no idea of the quantity actually taken by tbe deceased: 
since more or less of the poison may have been removed by 
violent vomiting and purging as well as by elimination. But 
the quantity found free in the stomach and bowels, even after a 
portion has been tints lost, is often more than sufficient to destroy 
the life, of a human being. It is singular that, notwithstanding 
the existence of these very obvious and natttral causes for the 
removal of a jtoison from the stomach, bandsters should so fre¬ 
quently address the inquiry to a medical witness—whether the 
quantity of poison found in the body was sufficient to cause 
death ? Whether this question be answered in the affirmative 
or negative, is a matter which, mcdica speaking, cannot at all 
affect the case, since cither no traces of poison, or but a very small 
portion, may be found in the viscera, and yet the deceased may 
have assuredly died from its effects. Absorbed arsenic, as it exists 
in the tissues, is never found except in very minute proportion, 
a proportion commonly insufficient to destroy the life of another. 
(Siee ante, p. 3.5.) Hence, whctlfcr much or little be detected, 
tbe object of this question is not very apparent; since the fact 
of death having been caused by poison does not, in the least 
degree, depend upon the precise quantity which happens to re¬ 
main in a dead body. It has been truly remarked by Orfila, in 
regard to arsenic, .and it equally applies to all poisons, that that 
portion which is found in the stomach is not that which has 
caused death; but the surplus of tbe quantity w'hich has already 
produced fatal effects by its absor]>tion into the system. The 
inquiry should therefore be directed to the probable quantity 
of poison taken; not to how much remains in the body. 

This question is one of more importance than may at first sight 
.appear. There is scarcely a trial for criminal poisoning, in which 
it is not put to a medical witness, cither by the judge, or tbe 
counsel for the prosecution or defence. Supposing poison to be 
found in the .stomach, but not in sufficient quantity to destroy 
life,—is it therefore to be assumed that the person did not die 
from its eticcts ? This. would be equal to laying down the 
doctrine, in face of the most indisputable evidence to the con¬ 
trary,—that poisons, when taken into the body, are never liable 
to be expelled by vomiting or purging, or to be removed from 
the stomach by absorption and carried out of the body by elimina¬ 
tion. The real object of a toxicologist is to discover the poison 
by clear and undoubted evidence. If more than sufficient to 
cause death be found in a dead body, then the dose must have 
been larger than was necessary; but if this proof be always 
required, what is to become of those cases of criminal poisoning 
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in which the prisoner administers a dose only just sufficient to 
destroy life, or in which the deceased, by the strenj^th of his 
constitution, happens to survive the effects for some days or 
weeks, and ultimately dies of exhaustion ? No poison would 
bo detected under these circumstances. (See the case of J)r. 
Alexander, ante, p. 38.) Orfila has most completely demonstra¬ 
ted the fallacy of this objectiori to medical evidence, and the 
danger of a Court of law relying upon it. (See Ann. d’Hyg., 
1845, i. 347 ; also Toxicologic, ii. 731.) 

As an illustration of the kind of cross-examination which a 
medical witness must be prepared to undergo on this question, 
1 sulqoin an extract from the report of the trial of Reg. v. Palmer 
(May, 1856). Sergeant Shoe, in directing his questions to me, 
thus deals with the matter :— 

“ Q. Have you not l^ld me to-day that the quantity of anti¬ 
mony that you found in Cook's body was not sufficient to account 
for (ieath ? A. Perfectly so ; but what was I'ound in Cook’s 
body was not all that he took ; if a man takes antimony—Q. 
I>o you wish to add to your testimony ? A. I do, because 1 see 
it is only a little misunderstanding : if a man takes antimony, 
it produces these effects ;—ffrift he vomits, by which some ])asses 
out of the body ; somo may escai)e by the bowels ; there is a 
great deal that ])asses off' at once by absorption, and is carried 
ont with the urine. I find by the experiments of Orfila, upon 
w’hom we are all inclined to rely, that in from four to seventeen 
hours, antimony is found passing out by the urine.—Q. Do you 
meiin, on your oath, to say, from such traces of antimony as you 
found in Cook’s body, you were justified in stating that your 
opinion was that his death may have been caused by antimony ? 
A. Positively and deciiledly so ; the amount found in his dead 
body allfc'ds not the slightest criterion of what he may have 
swallowed while living. I have sometimes found in a body less 
arsenic than would account for death.—Q. But if the amount 
found is not the slightest criterion of what may have been ad- 
ministei’cd, how does that justify you as an analytical chemist, 
in stating your opinion that so small a qu.antily may have 
caused death ? A. 1 have n*»t said what quantity may have 
caused death. I have said a certain quantity was found in his 
body, which may have been the residue of what had-caused 
death.” (The Queen v. Palmer, llcport of Trial, p. 143.) 

The fallacies connected with this line of examination must 
be apparent. In no death from antimony yet recorded, has such 
a quantity of this substance been found in a body as would suf¬ 
fice to kill another person! When given in divided doses,—as 
the evidence proved that it had been given in the case of 
Cook,—and there has been violent vomiting in the intervals, it 
is not probable that small doses would accumulate and remain 
in the stomach and intestines for a week. Such questions, there- 
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fore, were only ciilculntcd to conceal the truth, and mislead the 

j«ry- 

The folliicy based on this inquiry is not confined to lawyers. 
Some medical men, even of j'ood professional standing, have 
paid so little attention to the subject of toxicology, that if the 
quantity of i>oison remaining in a dead body were less than that 
which is usually described as a. fatal dose, they would bo prepared 
to say that death wiis not caused by poison. They expect cither 
that the whole dose swallowed should remain in the body as 
evidence against the administrator, or that vomiting, purging, 
and absorjjtion arc so nicely adjusted, that to meet their theory, 
these functions arc wholly arrested when ■the quantity is reduced 
to a minimum fatal dose. The half-grain of antimony found in 
the body of Cook might, however, be taken to represent the residue 
(at the time of death) of ten, twenty, on one hundred grains of 
tartar emetic taken during life! In spite of this obvious inference. 
Sergeant Shec was allowed on this occasion to mystify the facts 
and to place the matter before the jury as if the half-grain found 
in the dead body was the whole quantity of antimou)’- that de¬ 
ceased could have taken, and as this residue did not airiount 
to a fatal dose for another ])erson* it was insufficient to account 
for the deceased's dcuith 1 Some of his medical advisers appear to 
have adopted tjic same view, since they represented it as a 
question whether half a grain of antimony could or could not 
account for the death of the deceased. Either ignorantly or 
designedly, they entirely overlooked the fact that there had been 
severe vomiting at intervals some days before death, and that 
such vomiting could not take place without the cxj)ulsion and- 
loss of a portion of the substance taken. 

When the (/«««<% of poison found in a dead body, cither in the 
free or absorbed state, is small, it is of course a fai»#i]ucstion 
whether it may not be the remains of doses given medicinally, and 
without criminal intention. Arsenic and antimony are frequently 
used in medicine; and if a person dies while taking Fowler’s 
mineral solution, or solution of tartar emetic, one or both of 
these metals may bo found in the stomach or dei)Osited in the 
liver. 1 am informed that in the*Fen-districts Fowler’s solution 
of arsenic is much used by the poor as a preventive of ague; 
and that they readily procure it from druggists for domestic 
use without a medical prescription. Accidents sometimes 
occur to children by reason of an overdose, given with innocent 
intention. Small quantities of mercury are not tmfrequently 
found in examining the livers of persons who have died after 
medical treatment. The taking of a dose of calomel, or blue 
pill, shortly before death, may account for this. In the incinera¬ 
tion of a liver, a small quantity of copper or lead may he dis¬ 
covered,—introduced accidentally during life. Opium, morphia, 
strychnia, or prussic acid, may be thus found in the body of a 
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person who has died suddenly while taking any one of .these 
poisons medicinally. We are bound, therefore, to consider before 
Ave, plac.c any reliance on such, chemical evidence as “ minute,” 
“distinct” or “unequivocal traces” of poison, whether medicinal 
use or accidental introduction may not account for the discovery. 
Who prescribed the medicine? For what was it prescribed ? 
"Wh.at Averc the .symptoms preceding death ? When the case is 
really of that innocent complexion which some barristers are 
inclined to assign to it, from the small quantity of poison found, 
there will be no difficulty in obtaining answers to these questions. 
In Wooler's case (ante, page 107 ) the medical men <lid not prescribe 
arsenic, and the deceased, at least some time before she died, 
could not have had access to arsenic. In Cook's case the medical 
men, called in by the criminal, did not jirescribe antimony, and 
tvould not have prescribed it medicinally under the circum- 
stauees. Deceased had no access to antimony, and there was 
no reason for his taking it secretly. He tvas sick when the 
murderer was about him, and the sickness abated in his absence. 
Tlie presenee of even a small (juantity of antimony in his dead 
body, therefore, at once explained that for which no other 
theory could satisfactorily account. 

We may noAV take the converse proposition,—a large quan¬ 
tity of poison may be found in a dead bqdy, both in the 
free and absorbed state. What then is the iriterehce ? Under 
these cii’cumstances, no theory of medical treatment, or of the 
innocent use of medicine, would be applicable. In a case of this 
kind, the cause of death may admit of no dispute ; not because 
the I'esiduary quantity of poison is large, but because the symp¬ 
toms untler which the i)ersoa suffered, and the appearances, may 
bo such that there is no room for doubt. A medical man must 
remember that a large quantity of poison may be injected into 
the stomach or rectum after death. Such a state of things would 
be indicated by the absence of symptoms and appearances. 
These contingencies tcud to show how important it is that we 
rely not too strongly or implicitly on mere chemical results. 
The discovery of absorbed })oison removes any difficulty in re¬ 
spect to injection after death, and proves that the poison entered 
the body during life, provided we have satisfied ourselves on 
the conditions for cadaveric imbibition, elsewhere pointed out 
(ante, page 61). The quantity of residuary poison found 
in a dead body has been supposed to throw a light upon another 
important branch of medico-legal inquiry : namely, whether the 
act of poisoning was one of murder or suicide^A large quantity 
is considered to indicate a conscious and deuocrate swallowing 
of the poison, and under certain limitations this is no doubt 
correct. When the poison is cither in a liquid or solid form, 
and when it has a very strong taste and odour, it is difficult to 
come to the conclusion that it could have been taken uuknow- 
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jly^. In the ease of Mr. Smileir there was reason to believe, 
im the large quantity of essential oil of bitter almonds found 
the body, that the deceased must have swallowed many 
nces. A large dose of this oil could not be taken unknow- 
|ly. In the section on Arsenic will be found a case in which 
man, ret. twenty-two years, swallowed from four to six ounces 
arsenic. He died in four hours, having suft'ered from vomiting 
d purging. After death, two ounces of arsenic were found in 
3 stomacli. The poison may be poured down the throat while 
e person is sleeping, as in the case of Humphreys (ante, ])agc 
4), or it may be forcibly introduced into the mouth, as in the 
se of Fougnies for whose murder the Count Bocarine was 
ecuted in Belgium ; but these modes of administration inva- 
ibly lead to detection. 

The question arising from the discovery of a large quantity 
arsenic in the stomach, was first seriously raised in the 
sc of Madeline Smith (I'ldinburgh Court of Justiciary, July 
S57). The deceased, JL’Angclicr, died from the effects of 
senic under the usual sym])toms of vomiting and purging, 
from ten to tw'clvc hours after, it is believed, the y)oison had 
itered his body. Although, from an absence of suspicion at 
c time of the illness, the vomited matters were not examined, 
lere can be no doubt that some arsenic must have been ejcctcj 
ith them. On^an inspection of the body. Dr. Penny found 
ghty-eight grains of arsenic in the stomach and its contents, 
respective of a portion contained in the intestines and the 
lantity deposited in the viscera (Rej)ort of Trial, p. 61). Dr, 
hristison stated, in cross-examination, that he did not recollect 
ly case of a person murdered by arsenic in whose stomach so 
luch as eighty-eight grains had been found after death. At 
le same time he admitted that a large quantity might be ad- 
linistered in certain articles of food, e. g. cocoa ; and that a 
luch larger quantity must have been swallowed by deceased 
lan was found in his stomach. This was made a turning point 
f the defence ; it was contended that so large a dose could not 
avc been taken unknowingly, and, therefore, that it indicated 
uicide. The leaimed counsel argued: — “It is a dose which, 
0 far as experience goes, never was successfully administered 
y a murderer. There is not a case on record in which it has 
ver been shown that a person administering poison to another, 
acceeded in persuading him to swallow such a quantity.” It 
eed hardly be remsu ked that persuasion has nothing-to do with 
his inquiry, Coiij||^ a man unknowingly take so large a dose, if 
ecretly administered by another ? Generally speaking, persons 
re destroyed by a much smaller quantity than was here found ; 
ut Dr. Christison, since the trial, has placed on record a case 
f murder by arsenic, in which from ninety to one hundred 
,Tains of this poison were found in the stomach after death! The 
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erson had snrvived from five to seven hours, and there had 
eon frequent vomiting of a yellowish or greenish liquid during' 
;iis period. The arsenic was administered in whiskey-punch 
/^ith sugar, an<l it was kept in suspension by constant stirring 
Edinburgh Monthly Medical .lournal, December, 1S57, p- 481, 
nd Pharmaceutical Journal, January, 1858, p. 382), Had this 
nse been bremght forward at the trial of J/. Smith, the facts would 
ave neutralised a part of the defence on which the public were 
aduced to place a great, but wholly unjustifiable, reliance. No 
icdical jurist could admit that the discovery of ciglity-eiglit 
rains (only half a tea-spoonful) of arsenic in *thc stomach was 
^consistent with an act of homicidal .administration; and yet 
he defence rested in a great degree on this very slender 
)oint. 

3. The administration of poison. A careful analysis may oc- 
asionally throw light on the question — who administered the 
oison ? In the case <jf Humphreys (ante, p. 114) the tliscovery 
f sulphuric acid on the night-dress of the prisoner was an im- 
ortant fact to identify the woman as the ])crson who hud ad- 
linistcred the poison. In the case of Wooler (ante, p. 107), 
rsenic was found in a syringe used for the purpose of injcetioTi. 
?his proved not only how the poison had been administered to 
he deceased, but it had a tendency to fix the crime on a par- 
icular person. In Hartley's ease (Central Criminal'•Court, May, 
8.50) the prisoner, a girl, was elnirged with attempting to ad- 
linister oil of vitriol in cotfee to her father. The prisoner 
sually made the colfee for breakfast, and would then have had an 
pportunity of adding it to the liquid. It might, however, have 
een mixed with the coffee in the cup after it had been potired 
ut; and, in this case, other ])crsons had had the opportunity of 
oisoning the cotfee. This question was solved by the aid of 
heraistry. I procured the coffee-pot, and found that it was old 
nd rusty; the poisoned coffee Wiis tested, and it contained no 
race of iron, but on warming a small quantity of the acid cotfee 
i the pot, it was immediately and strongly impregnated with 
iil})hate of iron. It was therefore clear that the acid had not 
een mixed with the colfee in the pot, and might have after- 
mrds been put into the cup without the knowledge of the pri- 
oncr, Nunjerous other cases will suggest themselves in which 
. guilty person may be detected, and an innocent person pro- 
ected, by the aid of a chemical analysis of the poisoned food. 

In the case of Hetj. v. North (Guildford Summer Assizes, 1846) 
lie proof of administration rested in part on th^ carbonising 
ction of oil of titriol on sugar. Mary North was tried for the 
tiurder of an infant by giving to it oil of vitriol. The deceased 
.ad died from the effects of the poison ; therefore the only part of 
he case which created difficulty, was the proof of administration, 
-he mother of the deceased, wishing to give the child some ani- 
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Fccfl-spirit and water, placed a lump of sugar in a white cup, and 
added a tea-spoonful of the spirit; she then w'cnt to another 
apartment, and poured from a kettle about a tea-spoonful of 
water. She observed no particular appearance in the mixture ; 
she tasted it, there was no hot or acid taste, there was no 
blackening or change of colour; she then gave the mixture 
to the infant, while a little girl who was present drank up the 
dregs, and suffered no ill effects. The prisoner was present, 
and in about half a minute took the child. After the child had 
taken this liquid, there were no symptoms or effects to attract 
attention, and if ajipcured relieved of the wind from which it 
had suffered. 'J'hc mother left the room, and the prisoner then 
took the infant into an adjoining pantry, in which it was sworn 
there was a bottle of vitriol, put there by the prisoner. In about 
a minute and a half or two minutes, the mother, owing to a 
noise which she heard, returned to the room, and found her 
infant evidently writhing in great pain, and its mouth covered 
with a whitish froth. The xirisoncr, while bringing the child 
from the pantry into the kitchen, was, according to one witness, 
in the act of wiping its month with a napkin, on which sul¬ 
phuric acid was found. Medical assistance was immediately 
sent for; but in spite of the best treatment, the child died. 
The ficfcnee was. that the mother had made a mistake, and 
given a tea-spoonful of oil of vitriol in place of aniseed ; but that 
was impossible under the circumstances, as the child who drank 
the dregs of the mixture did not suffer, and the mixture could 
not have been made as described by the mother, without black¬ 
ening the sugar. In spite of these obvious conclusions, the 
jury acquitted the prisoner; but the medical tacts of the case 
rendered it imjiossiblc that the mother could have made 
the mistake suggested. (Sec Guy’s Hospital Keports, vol. iv. 
p. 396.) 

Delicacp of analysis .—In conducting an analysis, the smallest 
possible quantify of a suspected liquid or solid should be used. 
If all were used at one operation, doubts might afterwards arise 
in the mind of the analyst, which it would be out of his x>ower to 
remove, lly care and ordinary precaution, a few grains will 
give, restilts as satisfactory as those obtained from several ounces: 
and there is this additional advantage, that a portion is saved 
for the corroborative experiments of other analysts, or for cor- 
j'ceting those which may have been jirevioiisly fierformed. As 
a general rule, only one-half of the substance delivered for ana¬ 
lysis should ^e examined. With respect to the minute quan¬ 
tities of poison which may be detected hy chemical processes, 
some remarks will be made hereafter. It is, indeed, fortunate 
for the ends of justice, that the poisons which are commonly 
selected by criminals, may bo discovered when existing in pro¬ 
portions so small as to excite wonder and incredulity in those who 
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arc not much acqumnted with this department of science. The 
opinion of an expcnmentalist as to the presence of poison is never 
based uy)on the quantity actually found ; for the results may be 
as infallible with a grain, or even the hundredth part of a grain 
of some substances, as with many ounces. All tests have a limit 
to their action ; and when they fict obscurely, or cease to act, 
a witness is bound to state that the chemical evidence has 
failed. Arsenic may be, however, safely inferred to be present 
when we obtain a quantity of the metal scarcely ponderable in 
the most delicate balance ; but the crystals may be plainly 
visible under a good microscope. We might go on with the 
c.xperiment, and obtain from other portions still larger quantities 
of the metal; but the evidence of the presence of the poison 
would not be, cliemieall}'^ si>caking, rendered more conclusive. 
A toxicologist obtains sufficient to enable him to speak safely to 
the actuiil presence of the substance :—what the weight or other 
physical ptoperties of the quantity so obtained, may be, is a 
matter of no moment to him. It is customary for some medical 
witnesses to say that they obtained oio\y fvehle evidence of a poi¬ 
son by the application of tests. The use ofthe.se terms is liable 
to give rise to an erroneous impression. Either there is chemical 
proof of the ]>resencc of poison, or there is not;—the law knows 
of no intermediate stage of evidence, nor will it accept it as proof; 
and a witness will sissuredly expose himself to a severe cross- 
examination who makes use of this ambiguous language upon a 
question of such vital importance. The tests may reveal a 
very small quantity—but the results should not in any case be 
doubtful; they must be certain and decided, or they are worth 
nothing. The quantity of poison to which the tests are applied, 
is left entirely to the judgtnent of the witness. It is necessary 
to observe in this place, that as the results of the aetion of tests 
depend in most cases upon the ])rodiic.tion of coloured precipitates, 
no reliance can be placed u])on experiments which arc pcrforme<l 
by artificial light. Clear ami open daylight is indispensably 
necessary to the analyst. By artificial light white preciititates 
acquire a j'ellowish tint; yellow ])rccipitates appear white ; red, 
brown ; and in some instances the action of a test is completely 
ob.scurcd. Counsel would be fully .justified in objecting to any 
analysis based upon results obtained under these circumstances, 
where the opinion of the analyst is derived from a change of 
colour. 

Poisons in tests and apparatus .—If a practitioner has not been 
in the habit of analysing poisons, it is advisable, before he com¬ 
mences an analysis of the substance handed to him, that he 
should operate several times upon a portion of the same kind of 
poison, as that which is susitected to have been administered. 
In the employment of chemical tests, it is especially necessary to 
determine that tliey are pure before an analysis is commenced. 
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Arsenic may be contained in the snlj^hnric or muriatic acid (see 
Otto, Ausmittelnng dcr Gifte, 1856, 105). or in the zinc used in 
the analysis of a substfincc suspected to contain this poison { and 
sulphuric acid may be pronounced to be prcisent in the sfoinach 
when it may have been contained in the nitric .acid employed in 
an analytical process. 1 have found antimony as an impurity 
in muriatic or hydrochloric acid, and lead as an impurity in 
ac(!tic acid, to the amount of nearly two per cent, by weight. 
Solution^ of potash or soda, or their carbonates, if kept in flint- 
glass bottles, speedily acejnire an impregnation of lead, and a 
suspicion might thus arise that a poisonous salt of this metal was 
present in a liquid to which they had been added as tests. Car¬ 
bonate of ammoni.a gcnerallj^ contains lead as .an impurity, and 
I have also found traces of this metal in bicarbonate of soda and 
tartaric acid. In fact, all tests or reagents should be tested before 
they are employed for an analysis. The vessels used in these 
jwocesscs should be made of glass or of glazed white porcelain, 
the glaze having been ju'cviously tested by acids. 

Danger of premature, opiniotis. — .During the examination of 
a suspected substance, an analyst is often pressed to give an 
opinioTi respecting its miture before the steps of the process are 
complete. This may arise from tiie anxiety or curiosity of those 
who are interested in the jtroceedings. There is a rule, however, 
which it ,ap])ears to me should be always followed on these oc¬ 
casions ; namely, that no opinion whatever should bo expressed 
until the whole of an analysis is complete. It often happens in 
the hands of the ablest analyst, that the last steps of a itroccss 
lead to a r,esult very different from that which was anticipated 
at the commencement. The truth is, it is not by one ch.aracter, 
but by many, th.at poison is identified ; and, therefore, a siispicion 
derived from .a few inci])iont experiments, is very likely to be 
overthrown by continuing the investigation. In the Donghton 
case, DK llattray gave an opinion in the first instance, that the 
poisoTi administered to the dece.ased was arsenic; but he subse¬ 
quently attributed death to laurel-water. A case occ’arred, 
within my knowledge, in which arsenic was pronounced to be 
present when sulphuric acid was really the poison. In a 
case, trie<J at the Kingston Assizes, a medical witness admitted 
that, at the coroner’s inquest, he stated the jioison to be arsenic, 
but by subsequent experiments he found that it was oxalic acid. 
In another case which was the subject of a trial, the poison was 
.at first stated to be oxalic acid, but on a more careful examina¬ 
tion it was shown to be arsenic ! 

A mistake respecting the nature of a poison not merely im¬ 
pedes the course of justice, by throwing a doubt upon evidence 
which ought to be, beyond all question, clear and satisfactory, but 
it seriously affects the reputation of a witness. It generally arises 
from his giving an opinion before he is justified by the facts in 
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so doing. It is, I think, a well-marked line of duty to be pursued 
oil these occasions :—1. That no ojiinion should be formed from 
a, few experiments: and 2. That no opinion should be expressed 
until the analysis is completed. It is obvious that if a man 
be compelled to admit in cross-examination at a trial for poi¬ 
soning, that he has been once mistaken on a question so impor¬ 
tant, and requiring so decided an answer, a jury may be easily 
induced to believe that the witness may have made a second 
mistake, and that his then positive opinion is of no more value 
than that which he first expressed and afterwards retracted. 
(On the danger of trusting to an imperfect chemical analysis, see 
Annales dTIygiene, 1829, ii. 405 ; x.xvi. 399 ; xxix. 103, 474.) 

Fallacies in chemical analysis. —The improved character of 
medical evidence is jierhaps in no instance more strongly mani¬ 
fested, than in the facility and certainty with which, in careful 
hands, the chemical analysis of poisons is now conducted. A 
hundred years ago, chemical tests were either unknown, or so 
improperly applied, that really innoeent persons, charged with the 
crime of poisoning, incurred great risk of their lives, in eonse- 
(picnceof the chemical mistakes into which the medical witnesses 
of those days were so apt to fall. In some cases, although right 
in their inferences respecting death by jioison, they were entirely 
wrong in their analyses. Tlie evidence of Dr. Addington,—a 
most eminent physician of his day,—at the trial of Miss Blandy 
(Oxford Assizes, 1752), for the murder of lier father by arsenic, 
furnishes a striking instance of a series of chemical errors. Dr. 
Paris has very i)roperly observed, that not a single substance 
employed by the witness could be regarded as a test for arsenic: 
he inferred the presence of the poison fi’om certain chemical 
decompositions which could not possibly be ascribed to it! The 
female charged with the crime was convicted and executed; but 
fortunately her conviction did not depend upon this extraordinary 
specimen of forensic chemistry. 

In the chemical evidence given u]i<)n some modern trials, there 
has been one source of error against which a witness should 
sedulously guard himself. It is not sufficient to ajiply tests to 
show negatively that a susiiected poison is contained in a sub¬ 
stance requiring analysis, but its nature must be clearly demon¬ 
strated by a series of affirmative results. A csise occurred a few 
years since, in which oxalic acid was inferred to have been the 
substance which destroyed life, because the liquid was acid, and no 
other acid poison could be detected in it ! This kind of evidence 
can nev^r amount to proof. It is better to express no opinion 
at all, than to base a conclusion on probabilities. 

We are perhaps hardly yet acquainted with all the fallacies to 
which individual tests are exposed : —the extension of chemical 
science is daily adding to their number by bringing out an 
analogy of properties where it could not have been suspected to 
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exist. The usnal means of avoiding a difficulty of this kind is 
to employ several tests for the determination of the most impor¬ 
tant characters of a substance, and never to rely upon the action 
of one test only. It must be remcjiibercd, that if the poison be 
really present, not a sitigle test ought to fail in its reaction except 
from circumstances whicli it would be easy to understand and 
explain. Under each poison the objections hitlicrto known as 
applicable to the tests will be stated, and the means of avoiding 
fallacy from their use, explained. 

It was at one time believed that meconic acid was the only 
substance which gave a deep red colour on the addition of a 
pcrsalt of iron, and the iron-test was thus supposed to indicate 
beyond doubt the presence of opium. Some years since, it was 
discovered that another acid (the siilphocyanic), which is na¬ 
turally contained in the saliva, wonld ])roduce the same effect-; 
and precautions are now necessary to avoid the fallacy that 
may arise from a liquid containing saliva being sup])oscd to 
contain o])ium. In a case mentioned by Orfila,—MM. lluspini 
and Cogrossi were comj)lctc]y deceived by the colour-test for 
morphia (iodic acid, .and starch), on which, on the authority of 
Liebig and Scriillas, much reliance wfis formerly placed. They 
found that .a decoction of the viscera of a calf, which had taken 
no j)oison, gave the same reaction with the test, as the supposed 
poisoned articles which they were engaged in examining. I 
have heard of a case in which, from the application of the 
stime test, morphia was supposed to be contained in, and elimi¬ 
nated with, the urine. It was subsequently found, that both 
lithic acid and the lithate of ammonia (constituents of healthy 
urine) produce the same change in iodic acid as morphia, and 
that this had given rise to the error. These remarks apply to 
strychnia and other alkaloids, jis well as morphia. The colour- 
tests are useful, when we can obtain an alkaloid crystallised in 
substance ; but the mere indications of colour, although they may 
give rise to suspicion, cannot be relied on as conclusive evidence. 
M. Devergie remarks (Med. Legale, tom. iii. p. 17), that nothing 
is so deceitful as an absolute reliance upon colour in testing. 
Four persons may look at the same coloured product, and it will 
be found to present to each a different shade or tint. This espe¬ 
cially applies to those cases in which 1the quantities are extremely 
minute. In spite of these well-known facts, however, there has 
been a disposition of late years to overrate the value of these 
tests, and to infer the j)resence of a poison from such a minute 
fnictional proi)ortion of a grain, that no corroborative process 
could by possibility be applied. 

A reliance upon minute and uncorroborated results, led Orfila 
to affirm, erroneously as it has since been proved, that arsenic 
was a normal constituent of the animal body. A rash confidence 
in the tests for morphia, when applied to organic liquids, led an 
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English expert” recently to swear to the presence of this alkaloid 
in a stomach, and to its having been the cause of death, in a 
case in which ho was subsequently obliged to admit that, he was 
in error. (J’harmaceutical Journal, Jan. I858,p. 3i>0; and Feb. 
1858, p. 433 ; .also Guy’s Hospital Reports, Oct. 1857, p. 497). 

When blit infinitesimal traces of poison are discovered, and 
large quantitii'.s of matcriids have been used for its extraction, as 
in what Dr. Christison has properly designated the “ enthusias¬ 
tic” anahses of some French medical jurists, it would be unsafe 
to base any conclusion upon the results. Thus, in certain cases 
in France, the medical witnesses boiled up and evaiioratcd the 
whole of the human body with many gallons of water and acids 
in large iron cauldrons, and inferred that the deceased had died 
from arsenic because they had detected in his remains, infinitesi¬ 
mal trac'cs (the 130th of a grain) of arsenic 1 The dramatic 
effect of these gigantic researches, was probably never more 
strikingly displayed than in the well-known case of Laffargc. 
The body of the husband was nmlergoing decoction in large 
iron vessels outside the Court, while the wife was on her trial 
for the murder within I The quantity of sulphuric acid, nitric 
acid and nitre, which mu.st be used on such occasions, is so great, 
that there is good reason to suspect the probable introduction of 
small traces of poison ah extra. A jury would, undoubtedly, 
be fully justified in rejecting chemical evidence procured by such 
means : and in any similar case the witness ought to be ctilled 
upon to state whether he has previously examined for poison, 
equal quantities of the substances which he employed in the 
analysis. Evidence of a much less .ambiguous ehar.acter has 
been frequently rejected by a criminal Court in England. 

The following incident, reported by Mr, Aickin in the Trans- 
.actions of the Belfast Fathological Society, shows in what an 
insidious manner, poison may be unknowingly introduced into 
an article reserved for analysis. He was engaged in examining 
the body of a child, in order to determine the cause of death. 
The organs were healthy, and as no sufficient cause presented 
itself, he removed the stomach with a view of making an analysis 
of its contents. He was suddenly called away; and, to preserve 
the stomach, he wrapped it in a piece of paper (used for papering 
rooms), placing it on the uncolourcd side, and he locked it in a 
closet until the following day. Assisted by a friend, he then 
analysed the contents, and found a trace of morjihia with a 
I»retty large quantity of arsenic. As the symptoms from which 
the child had died were not those of poisoning by arsenic, and 
there were no appearances of the action of arsenic on the body, 
he came to the conclusion that there must be some extraneous 
cause to account for the presence of this poison. He examined a 
portion of the wall-paper in which the stomach had been wrapped, 
and then found that that part of it which was coloured yellow. 
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was tinted with sulphnret of arsenic or orpiment! It was there¬ 
fore evident, as orpiment contains white arsenic, that the stomach 
and its contents had imbibed a portion of the poison during the 
night. (Lancet, June 23rd, ISS.'j, p. 632.) This satisfactorily 
accounted for the presence of arsenic under circumstances which 
iniglit have givep rise to a false chartre of murder. Nearly all 
wail-paj>crs, having any tinge of green or golden yellow in 
them, contain arsenic, and this arsenic sjneads by imbibition to 
other parts of the paper not so tinted. It would, of course, be 
])ropcr to avoid in all cases the use of any wrapjier liaving upon 
it mineral colours of any description. Mr. Aickin’s ease shows in 
a striking jtoint of view the danger of trusting to chemical 
analysis alone. Unless we look to ])hysiok)gy and pathology, 
a most erroneous oj)inion may be exjtressed. 

According to Professor Otto, of IJrunswiok, arsenic is gene¬ 
rally found mixed with iron in all ochreous deposits. Kven in 
the fur deposited in tea-kettles, in which there is generally some 
oxide of iron, he found arsenic. Prom about a pound and a 
half of the ernst or fur of a vessel, and from boiling water, he 
obtained well-marked arsenical dej)osits. Pbllnitz has detected 
in the fur of kettles, co])pcr, lead, tin, and even antimony. Otto 
discovered a much larger projiortion of arsenic in the calcareous 
crust taken from a kitchen boiler. Ten ounces of this gave a 
deposit of arsenic in a glass tube, and several stains on porcelain. 
He thinks that if a suflicieiit quantity be employed, arsenic will 
be found in all spring and well waters (Ausinittclung dcr Giftc, 
1856, p. 61). These facts, if they jnove any thing, tend to show 
the extreme danger of placing reliance on minute chemical 
results in the absence of good physiological and ])athologicul 
evidence (see ante, page 182). As hydrochloric acid may 
contain both arsenic and antimony, and this acid is largely 
used in the making of unfermeuted bread, these metallic sub¬ 
stances may thus find their way into the body, and the presenec 
of the metals be assigned to other sources. In May, 1856, a 
sample of this acid was sent to me from Path, for examination. 
It had been used for making unfermented bread. Many persons 
who partook of this bread were seized with violent vomiting. 
I found the acid to contain a large quantity of chloride of 
antimony. 

Hydrochloric acid is now so commonly sold contaminated 
with arsenic, that it is difficult to obtain it in a pure state. 
Some serious mistakes have occurred by reason of the use of 
arsenical acid in an analysis. In the case of Wooler (Durham, 
1855), the acid employed in one set of experiments was found to 
be impregnated with arsenic. This discover was not made until 
after it had been used fora medico-legal analysis. It is proper in 
all cases to test this acid, as well as the apparatus used, before any 
portion of a suspected substance is submitted to examination. 
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CHAPTER 12. 

ON THE EVIDENCE OF I’OISONINO FROM EXl'ERIMENTS ON 

ANIMALS-UNCERTAINTY OF RESULTS-CIRCUSISTANCES UNDER 

■WHICH THIS EVIDENCE IS ADMISSIBLE-RECEIVED ON VARIOUS 

TRIALS FOR MURDER BY POISON-INJECTION-EXPERIMENTS, 

IS THE FLESH OF POISONED ANIMALS POISONOUS? ANIMAL 

FOOD POISONOUS IN CERTAIN CASES-RENDERED POISONOUS BY 

CERTAIN VEGETABLES. 

Toxicologists have ciinmcrated experiments upon animals as 
one amon^ the sonrees of proof in cases of poisoning. This 
kind of evidence rests upon the assumption, that poisons act in 
the same manner on nflm and the lower animals. According to 
Orlila, this is partially true with only two domestic animals, 
namely, the dog and tlie cat:—in otlu-r cases the results by no 
means accord. With respect to cxjicrimcnts performed on dogs 
and cats, I agree with the opinion expressed by M. Dei'crgic 
(Medecine Legale, ii. 457), that tliey are in no case fitted to show 
the doses in which particular poisons arc injurious or fatal to man 
—and they cannot be safely trusted to jnovc the rapidity of 
action of different poisons, or the rate of absorption, deposition, 
and elimination. All that they are fitted for, is to enable ns to 
ascertain whether a ijariieular substance be injurious to animal life 
or not; and, in some cases, its physiological ojieration, as well 
as the jiathological changes produced by it. In JJouclIttn's case, 
this kind of evidence was admitted to show the poisonous cflects 
of laurel-water; and in Freeman's case, tried at Leicester in 
April 1829, the results of experiments on animals were received 
as evidence to prove how speedily prussic acid, in certain doses, 
will destroy life. The experiments rather led to the presumption 
that the prisoner was guilty of the murder of a female by ad¬ 
ministering to her iirussic acid ; whereas, it was jiroved by cir¬ 
cumstances that he i^s innocent. An exclusive reliance upon 
results so obtained, is always liable to lead to erroneous medical 
inferences. In some experiments matlc on dogs by Dr. Reid and 
Dr. Simpson they gave an ounce of Sehcelc’s prussic acid to one 
animal;—it died in about a minute afterwards. Other dogs of the 
same size, to which about drops of the same acid, from the same 
bottle, were given, died in the same period of time ; although the 
dose in the last case was only one-cighticth part of the quantity 
given in the first experiment. The contractility of the heart was 
ia none of the cases much impaired. (Ed. Med^and Surg. Journ. 

p 
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Oct. *1836, p. 500.) From these and similar facts, it is evi¬ 
dent that no correct inference can be drawn of the relative effects 
of ])russic acid on man and animals; for there is no agreement 
as to the action of the jioison on tlie latter. Doses so widely 
differing from each other, were found to kill dogs of similar size 
and strength within the same period of time. 

When the question is merely, whether a suspected substance 
administered to another, is or is not poisonous, then we may 
occasionally be justified in resorting to this kind of evidence, in 
order to dotcnninc the fact,—particularly in reference to substances 
which liave not been taken by and could not be safely ad¬ 
ministered to human beings. Most of tiie common poisons of 
the mineral kingdom are, however, capable of having their 
XJrcscncc easily demonstrated by a chemical analysis ; and the 
properties of the substnnee will be thereby known. But evidence 
of this description may be sometimes accidentally obtained, and 
then it may render unnecessary a chemical analysis of the vehicle 
of the jmison; indeed, it may su))ply proof when no poison is 
discovered in the body of tlui deceased? The following is a 
type of many cases that have occurred in this country. A woman 
poisoned her husbantl with arsenic mixed in soup ; and after the 
deceased had made a full meal, she threw the remainder out of a 
window into a farm-yard, thereby thinking to defeat all attempts 
at discovering the means which she had adopted to destroy her 
husband. It happened at the time, that a pig and several fowls 
were feeding uiuh^r the window, and they ate up the food as it 
fell on the ground. The whole of these animals died under 
symptoms of irritant poisoning. The husband also died :—no 
poison was detected in the stomach, although there wore the 
traces of its action ; but on o])ening the bodies of the animals, 
the medical witnesses found not only the appearances usually 
produced by irritant poisons, but arsenic itself was readily dis¬ 
covered in the viscera. This sort of evidence supplied that which 
was required to complete tliecase :—for while no poison was de¬ 
tected in the body, no portion of the poisoned soup could be 
procured. The prisoner was convicted and executed. 

Good negative as well as affirmative evidence may be some¬ 
times obtained by the examination of the bodies of animals 
alleged to have been poisoned. In the c^c of Reg. v. Newton 
(Livei'pool Autumn Assi/.e.s, 1856), it was proved that the pro¬ 
secutor, to whom, as it was alleged, the prisoner had administered 
arsenic, went out into a back yard and vomited the food. Some 
fowls near the spot w'ci’o observed to be ill during the day, and 
two died. The prisoner had in the meantime thrown away the 
poisoned food, and washed ont the vessels which had contained 
it. As the prosecutor recovered, there could be no examination 
of his body, and a portion of the food which prisoner had pre¬ 
pared for herselj^ contained no poison. Arsenic was, however, 
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found in the crops of the chickens which had fed at the spot 
where prosecutor had Vomited, and this supplied sufficient proof 
of the cause of his illness. A woman named Hiygins was tried 
at the Warwick Summer Assizes, in August, 1831, for the 
murder of her uncle, by poi.<oning him with arsenic. Her guilt 
was throughout made very clear. It was proved that she had 
bought arsenic, and when required to account for the possession 
of the poison, she said that it was for the purpose of destroying 
vermin — the excuse resorted to by all murderers. She went, 
however, farther than this; and actually pointed out, in cor¬ 
roboration of her statement, a dead mouse, which she said bad 
been killed by the poison. This turned out to be an unfortunate 
part of lier defence, for the medical ivitnesses showed that the 
mouse had not died^rom the etfects of arsenic. 

In the above cases, it will be seen that the evidence from the 
effects of poison was accidental, an<l ancillaiy to the main facts 
of poisoning. There is, however, one itistance wherein evidence 
from experiments on animals cautiously performed, may be of 
some importance on a criminal trial, I allude to the case in which 
a poisonous substance is not of a nature readily to admit of a 
chemical analysis, as for example in substances belonging to the 
neurotic class of poisons. In such a case, if the death of an 
animal take place under the ordinary symptoms of poisoning 
from the administration of a substance, part of which has been 
taken by the person whose life was thus attempted, the evidence 
is conclusive;, Tins remark applies to Ihpiids or solids, 
which are made the vehicle of a poison, — not to any matters 
vomited or found after death in the' stomach. The results here 
would be fallacious; because such matters may, without con¬ 
taining any poison whatever, give rise to vomiting and other 
symptoms in an animal. The symptoms produced by some 
poisons, e. g. strychnia, are of such a special chai'acter, and the 
same in all mannnalin, that a fair inference may be frequently 
drawn from the effects i)rodnced. Thus, in the case of Keg. v. 
Dove (York Autumn Assizc.s, 1850), the proof of the presence 
of strychnia in the stomach of deceased, was partly based on 
the effects produced on aninmls by a prepared extract of the 
contents. A sufficient quantity was jirocured to kill several 
animals under the usual tetanic symptqps produced by this 
poison. This evidence was conclusive, and more satisfactory 
than the application of chemical tests to extracts of organic 
matter containing the poison. Taking advantage of the extreme 
sensibility of the frog to the effects of minute doses of strychnia, 
the late J^r. Marshall Hall has proposed what has been termed 
the frog-test, A frog is prepared for the purpose, and placed in 
a bath containing a solution of strychnia, which may even 
amount to less than l-l^O,000th (?) part of a grain. If the 
poison be present in this small proportion, the animal is sud- 
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dcnjy seized with tetanus, and the body and limbs remain rigidly 
extended. If there be no strychnia the frog is unaffected. Taking 
this experiment alone, the result would not be sufficient to esta¬ 
blish, beyond all doubt, the presence of strychnia, for these 
animals are readily tetanised by very slight causes, indepen¬ 
dently of strychnia; and without some corroboration the infer¬ 
ence of the presence of this poison from such a lesult would not, 
it appears to me, be justifiable. The negative evidence which it 
furnishes wouhl, however, be better than the affirmative; if a 
healthy frog had not symptoms of tetanus under the circum¬ 
stances, it would go very far to prove the absence of any trace 
of that poison which would admit of detection by chemistry. 
The strychnoscopic test, therefore, must be regarded us an 
adjunct to other means of research, and not^of itself sufficient to 
produce conviction. 

When the food which is suj^posed to have caused symptoms 
of poisoning can be procured, this should be employed for the 
purpose of testing its ])oisonous or non-poisonous nature in pre¬ 
ference to any liquid or solid removed from the body of the 
deceased. Fodcre mentions a case, in which a child, after having 
partaken of some broth, fell into a state of stupor, lost all jiower 
of deglutition, and foamed at the mouth. Some of the meat 
from which the broth was made, was given to a cat. The animal 
was seized with convulsive fits, alternating with stupor, and died 
in about five hours. It was rendered probable from the symp¬ 
toms, as well as from an examination of the body of this animal, 
that these effects were caused by the introduction of a narcotic 
plant (hyoscyamus) into the broth. (Med. Leg. iv. 72.) A 
remarkable instance of this kind of evidence will be found under 
Phosphorus, in which a shcidierd and his dog were poisoned 
by this substance, which was detected in the stomachs of both 
after fourteen days’ interment. In several instances this kind 
of evidence has been received in an English Court of law. A 
woman named Sherrington was tried at the Liverpool Spring 
Assizes in 1838, for the attempt to administer poison to one 
Mary Byres. The evidence showed that the prisoner had sent 
to the prosecutrix a pudding, by two young children. On the 
way, these children tasted it, and finding that it had an unplea¬ 
sant taste, the prosecutrix was put on her guard. The pudding 
was sent to a surgeon to be analysed; but he could detect no 
poison in it. He suspected, however, that it contained a vege¬ 
table narcotic poison. He gave a piece about the size of an egg 
to a dog. In twenty minutes the dog became sick—in forty 
minutes it lost the use of its limbs — and died in three hours. 
The prisoner was convicted. Cases in which evidence of this 
kind, accidentally obtained, has been made available on charges 
of criminal poisoning, are now very jiuuierous. (See Beg. v. 
Foster, Suffolk Lent Assizes, 1847.) 
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While experiments on aniinnls may give us information on 
the nature of the symptoms produced by a particular poison, 
and on the power of discovering it in the absorbed or unabsorbed 
state in the body, they arc not fitted to convey to us any accurate 
knowledge on the time of occurrence of symptoms, or on the 
dose required to cause death. In Freeman's case (ante, p. 
209), the person accused narrowly escaped conviction and 
execution, by reason of undue confidence }>laced in experi- 
meifts on animals, as evidence of the time of accession of insen- 
hibiliry in man, from a fatal dose of this poi.son. In that mcmo“ 
rablc case, which has furnished some point of illiistratif>n to almost 
every department of medical jurisprudence (Fey. v. William Pal¬ 
mer), an attempt wa.s made to procure the acquittal of the criminal 
by straining the facts regarding the eflects of strychnia on ani¬ 
mals, and then applying them to the action of this poison on a 
human body. It was proved that no symptoms of f>oisoning by 
strychnia were manifested by the deceased Cook until an hour 
or an hour and a quarter h.ad ebi] >sed after he had taken certain pills, 
administered to him by tlje prisoner, whicli it was alleged contained 
the poison. According to the o])iuions of two of the medical wit- 
nes.ses retained for the defence, Mr. Nunneley of Leeds, and Dr. 
Letlieby of the London Hospital, the sym])toms could not be 
ascribed to strychnia, because the interval w as loo long ! I'hcir 
experience, they admitted, w'as chiefly derived'from experiments 
on animals. Mr. Nunneley had ex])erimented on sixty animals, 
including dogs, cats, rats, mice, guinea-]lig.s, rabbits, frogs, and 
toads ; and the time of oeeuiTcnce of symptoms from the in¬ 
gestion of the poison was from two go thirty minutes, more 
generally about five or six. Dr. Letheby state<l that he hatjsecu 
“some downs” of eases of the administration of strychnia to 
animals, and the average time when the symptoms began was a 
quarter of an hour. He had seen them begin in five minutes, 
and the longest interval was three quarters of an hour. In an¬ 
swer to a question, he said, “ I have never witnessed such a long 
interval between the administration of the poison and the coming 
on of the symj)toms as in this case.” 

In an experiment with strychnia, performed by Dr. Gcoghegan 
on a cat, no symptoms of poisoning appeared for eight hours. In 
another experiment, comniunicated to me by Mr, Holman, no 
symptoms appeared in a dog for Jive hours ; and in a third in¬ 
stance, communicated by Mr. Ashwin, there were no symptoms 
in a dog for elevejL hours. In an experiment by Dr. Christison, 
no symptoms appeared from a fatal dose given to a rabbit, for 
an hour and three quarters ; and in one out of five experiments 
by Dr. Kees and myself, no sym]>toms appeared lor an hour and 
five minutes. It is perfeetly clear, from these observations, that 
under the guidance of a counsel but little serupulous as to his, 
lacts, or the sources whence they were derived, experiments on 
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animals may be made to prove any thing in a question of poison¬ 
ing. Sergeant Shoe, vrhilc trying to impress the jury with tlie 
notion that the accuracy of information was in a direct ratio to 
the number of animals slauglitered, Wius actually leading their 
minds to adopt a view which the most ordinary experience could 
have proved to be erroneous. For the lirst time, probably, on a 
trial for murder in this or any country, the counsel for the 
defence, in the case of Palmer, asked permission of the Court 
that the jury might be permitted to witness the poisoning *bf a 
few animals by strychnia, in order that they might draw their 
own inferences as to the nature and course of symptoms, and 
the period of death. This the Court very properly refused to 
permit. It is obvious that men in the position of the jury could 
not be in a condition-to draw correct infefcnccs from such experi¬ 
ments. They had already led into a gross error the “expert” 
Avitnesses called for the defence, and might have more readily 
deceived a jury composed of non-))rofcssional jicrsons. It is not 
true that the symptoms caused by strychnia in man or animals arc 
never delayed beyond three quarters of an hour. The facts above 
related show that there is a considerable variation in the length of 
the interval among animals ; and in a human being, the time 
for their occurrence, which tvas the subject of dispute at this 
trial, has been actually exceeded in several instances of poi¬ 
soning by str 3 'clmia (sec ante, p. 11.5). 

Is the flesh of poisoned animals poisonous ?—This is a (juestion 
which it is necessary to consider, because 7 )oultry and game arc 
not unfrcqucntly poisoned wilfully or .accidentally, and in this 
state they maj' be cateq, unsusitcctingly. It is well knotvn that 
graiq is often saturated with a solution of arsenic for agricultu¬ 
ral purposes before it is sown : if this grain be eaten by poultry, 
it will destroy them ; and a questioTi may arise .as to the effects 
whichrfhc flesh of the animals so poisoned, is liable to produce on 
man. In other instances poison has been placed in the way of 
these animals, with the malicious object of destroying them. 
Thus wheat or oats saturated with arsenic, or with that poison 
intermixed, have been placed in game preserves, for the pur)»osc 
of destroying pheasants and other birds. In the spring of 184fi, 
two blackcocks were sent to me for examination, from the 
extensive preserves of a nobleman in Scotland. They had been 
found dead on the grounds. A quantity of arsenic was discovered 
intermixed with oats and the shoots of the larch, in the crops and 
gizzards of each bird, and arsenic existed also in the pectoral 
muscles and soft organs. There had been previously a very large 
destruction of game on the estate, as it was inferred, from poison. 
Many similar cases, in which poultry and game were poisoned, 
have since come before me. There is hardly a doubt that, when 
the animal dies soon after the ingestion of poison, and obviously 
from its effects, the flesh would be poisonous to man, although it 
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might require a large quantity of the flesh to produee a fatal result. 
Dr. Christison reports a case which renders this opinion iiighly 
probable. (On Poisons, 81.) This subject has been examined in 
reference to sheep by M. A. Gucrard. (Ann. dTIyg. 1843, i. 
468.) Some sheep were poisoned by arsenic, and it became 
important to determine how far their flesh was rendered poison¬ 
ous as food. A Commission was appointed by the French 
Academy to make inquiry respecting the facts, and M. Gucrard 
has furnished a summary of the results. The sheep submitted 
to cxi)eriment appeared well, even when they were daily passing 
arsenic through the fmces and urine. On giving to a young dog 
the flesh of a sheep which had died from arsenic, the animal 
after two days was seized with diarrhma, and arsenic was detected 
in the fmccs and urine. Another dog, which ate the viscera, 
previously washed, had vomiting and symptoms of a more 
serious kind ; it became thinner, but did not die from the effects 
of the poison. These results j)rovc that the flesli of poisoned 
animals is noxious ; but if they live sufficiently long, the whole 
of the arsenic is voided in the urine and I'mces, and the flesh 
may afterwards be eaten with impunity. In an experiment on 
one sheep, arsenic was found in the fmces twenty-two hours after 
the introduction of the jmison into the stomach. Its elimination 
was daily traced; and fifteen days after it had ceased to ajjpear in 
the fajccs, it was found in the urine. It ceased to appear in the 
urine on the thirty-fifth day : and when the animal was killed on 
the thirt 3 '-eighth day, no arsenic was found in its bod 3 ^ Six 
persons ate of the flesh without suffering anj'^ ill effects, and a 
dog ate the viscera without manifesting anj- symptoms of poi¬ 
soning. The flesh, therefore, is only noxious in the early or 
acute stage of poisoning, and it is not fit for food until three or 
four d.ays after arsenic has ceased to ajqfcar in the urine. Arsenic 
and corrosive sublimate are much used in this country as a 
lotion for the purpose of destroying the fly in sheep ; but it is 
not likely that any question will ever arise respecting a poison¬ 
ous impregnation of the flesh from this source, unless the animals 
be speedily killed. In a case reported by Mr. Annan, tw'O sheep 
died from the effects of the external application of corrosive 
sublimate, a poison which is most easily absorbed. (Med. Times, 
July 25, 1846, 331.) The flesh of these animals might have 
proved noxious if it had been eaten. 

The flesh of animals poisoned by copper has been known to 
produce serious effects among those who have eaten it as food. 
Dr. Galticr relates the following case. A pig which had been 
fed with corn soaked in blue vitriol, was so affected that the 
owner had it killed, and sold the carcase to a butcher. Seven¬ 
teen persons who ate of the flesh of this animal were seized with 
violent colic, and those who atg .the blood made into black 
puddings also suffered severely. Thf milk of a goat which had 
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eaten sour food out of a copper vessel, occasioned nausea, 
vomiting, colic, purging, cramp, and other alarming symptoms, 
among fifteen jicrsons who ])artook of it. They had before 
taken milk from the same goat without injurious consequences. 
The animal itself became ill, and died on the third day, under 
all the symptoms of poisoning. The mucous membrane of the 
small intestines was found inflamed. ('J'oxicologie, i. G.'ll.) It 
is to be regretted that no analysis of the food was made in these 
cases of acute poisoning. 

But little is known concerning the effect produced by absorbed 
organic poisons on the flesh of atiimnls. It might be supposed 
that a few experiments with such a poison as strychnia would at 
once supply an answer to the inquiry. I have frequently seen 
the larvaj of insects grow and thrive on the flesh of animals killed 
by strychnia ; but then on experiment, I found that the larvae 
were not killed by the api>lication of a strong solution of sulphate 
of strychnia to their bodies, and they did not .appetirto be in any 
way affected by a dose of the poison which would have speedily 
destroyed a rabbit. Dr. Harley found that the flesh of animals 
killed by minimum doses of strychnia, did not act as a poison 
to other animals. He fed a hedgehog on poisoned flesh for a 
period of fourteen days. Avithout being able to detect the slightest 
symptom of poisoning. TIjc j)oison must, therefore, he concludes, 
have been either decomposed, or it was not present in sufficient 
quantity. (Physiological Action of Stiychnia, p. l.'j.) 

Dr. Macadam states that he killed a horse with thirty-two 
grains of strychnia, given at intervals. He fed a large-sized 
terrier dog for two Aveeks on the flesh of this horse ; the animal 
eating every day during this period Iaa'O pounds of muscle. The 
terrier dog, he says, lived and throA'e on the flesh, and did not 
betray the faintest shadow of tetanic symptoms. He states that, 
on analysis,-he found distinct evidence of strychnia in the muscle 
and blood of the horse. (Pharmaceutical Journal, August 1856, 
p. 124.) 

Bernard gaA’e as food to dogs, rabbits which had been poisoned 
by strychnia and nicotina, and the dogs experienced no ill effects. 
When, however, a larger dose of j)oison than was sufficient to cause 
death had l)cen given, then the surplus acted fatally on other 
animals. This would be, in fact, a case of direct poisoning. But 
the flesh alone does not appear to have any poisonous action, the 
quantity of absorbed poison contained in it being too small. The 
intestines of animals poisoned by strychnia and nicotina, have 
proved fatal to other animals (Leyons sur Ics Eflets dcs Substances 
Toxiques, 1857, p. 281). From these observations, therefore, it 
appears that it is not the absorbed, but the unabsorbed portion of 
the alkaloidal poison, which is likely to affect other animals. 

The results obtained by Drs* Harley and Macadam, as well as 
by M. Bernard, bear out tBe view that the flesh of game killed 
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by the arrows of certain Indian tribes in South America, poisoned 
with woorara, may be eaten with impunity. The quantity ac¬ 
tually absorbed and diffused through the flesh is, as in the case 
of strychnia, too small to cause symptoms of poisoning, or the 
organic poison*undergoes some change in the body by which its 
noxious effects are destroyed. 

It is a curious fact, that the bodies of animals may, in some 
instances, be made tlie vehicles of transferring poison to the 
human subject, while the animals themselves do not suffer from 
its cfl'ects. Thus the flesh of the pheassmt, which feeds on the 
laids of the Calmia latifulia, in North America, is deemed poi¬ 
sonous during the winter and sjmng. (Beck’s Med. Jiir. 854.) 
The flesh of hares which have fed upon Rhododendron chrysan- 
considered to be poisonous. A singular case occurred in 
Ifrancc, in which a whole family near Toulouse was poisoned by 
a dish of snails. The symptoms under w’hich they suffered were 
.those of narcotico-irritant poisoning; and it was found upon 
inquiry, that the snails had been gathered from bushes where they 
had fed upon the leaves and young shoots of the Coriai-iarnyrtifolia, 
a vegetable poison. (Gaz. Mcdicale, Oct. 1842; also Med, Gaz. 
xxxi. 237 .) It has been long known that honey, derived from bees 
which have fed upon the rhododendron, calmia, azalea, oj* datura, 
growing in certain districts, acts as a nareotieo-irritant poison, 
j)rodueing vomiting, purging and giddiness. In the chapter on 
Animal Iruitants some other factswillbementioned,from which 
it would ai)])ear that the milk of cows fed in certain districts of 
America is poisonous, and gives rise to serious symptoms, whether 
taken as milk or made into cheese. The flesh of the animal pos¬ 
sesses also poisonous properties; while the animal itself docs 
not suffer in health from feeding on the jdants. These facts are 
explicable on the supposition that there arc specific idiosyncrasies 
•among different classes of beings, thus rendering what is in¬ 
noxious to one a poison to another. 

I h.ave elsewhere (p. 213, ante) objected to certain physiological 
experiments on animals, as being liable to lead to incorrect 
results. All experiments based on the injection of poisons into 
the blood, are open to the objection that great violence is done 
to the circulation; and it appears to me that no infei’cnces de¬ 
rived from them can be fairly ap|)lied to legal medicine. Any 
substance thrown into the circulation may thus destroy life by 
a mechanical action. M. Dupuy announced some years since 
that the brain of the sheep killed animals even more rapidly 
than corrosive sublimate! This extraordinary conclusion was 
derived from an experiment in which a solution of cerebral 
matter was injected into the crural vein of an animal, and death 
took place in a few minutes. (Med. Gaz. xxxix. 745.) It is 
not at a'll improbable that death was caused under the circum¬ 
stances, but it is preposterous to compare the effects of sheep’s 
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brain with those of corrosive sublimate. Upon similar crude 
experiments a solution of faeces, or of some most common articles 
of food, might be inferred to be more poisonous than arsenic ! 


CHAPTER 13. 

WAS THE DEATH OF A PEUSON PRODUCED BY POISON, OR BY ANY 
OTHER LATENT OR SECONDARY CAUSE ? DEATli FROM UN¬ 
WHOLESOME POOD—DEATH FROM DISEASE SIMULATING POI¬ 
SONING-POISON FOUND IN THE BODY NOT A CAUSE OF 

DEATH-CASES OF SUSPECTED POISONING-DEATH FROM 

VIOLENCE SUPERVENING ON I'OISON. QUESTIONS OF HOMICIDE 

AND SUICIDE-OF TWO POISONOUS SUBSTANCES TAKEN BY 

THE DECEASED, WHICH CAUSED DEATH? DEATH FROM POISON, 
AND NO POISON FOUND IN THE BODY. 

We have hitherto considered those facts which indicate in a dis¬ 
puted case whether poison has or has not been xYiq cause of death, 
in a previously healthy subject. Wc have supposed that the 
question of poisoning would turn simply on the affirmative or 
negative, and be established or disproved by the medical evidence. 
We meet with cases, however, in medico-legal practice, wherein 
the question presents itself under another aspect. Thus poison 
may have been taken or administered; the fact of poisoning may 
be established by the symptoms, the appearances after death, and 
the actual discovery of the substance in the food, in the vomited 
matters, or in the stomach of the deceased. All these points 
may he freely conceded; but the defence will rest upon the 
question, “Whether or not, the poison so administered, was 
actually the cause of death.” To establish a charge of murder 
against a prisoner, it must be proved that poison was certainly 
and indisputably the cause of death. Any proof short of this, 
as the existence of mere probability, doubt, or suspicion, will of 
course lead to an acquittal. (See the case of Pouchon, Ann. 
d’llyg. 1844, i. 4.31.) Thus, then, the medico-legal question 
would be ; — Was death produced by poison, or by any other 
latent or secondary cause? The witness will be required to state 
which of the two probable or co-existing causes actually de¬ 
stroyed life.* It may be remarked, that whenever we obtain those 
proofs of poisoning which have here been assumed to exist, the 
presumption is.always in favour of death from poison: but it is 
not the less necessary for a medical jurist to determine, by a care¬ 
ful inspection of all the cavities of the body, w’hether death might 
not have been due to some insidious disease. In a case at all 
involved in doubt, negative evidence is as important as that 
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which is affiiTOative ; and a great error would be in many ca^es 
committed, if the examination of a body were stopped as soon 
as traces of the action of poison had been discovered. In 
DonellarCs case, the head of the deeeased. Sir T. Boughton, M'as 
not examined, an omission which, had the general evidence 
been less clear, might have led to difficulty ; for the diseases from 
‘which it was afterwards alleged the symptoms of the de6eased 
might have proceeded (apoplexy and epilepsy) have their seat of 
morbid changes in that part of the body. An inspection of the 
head might, it is true, have thrown no light nj)on the question : 
but this is not the point—a medical witness must not omit this 
duty, and then excuse himself by saying that no morbid chatigcs 
might hat'^e been found. The assumption will always be as much 
against him as in his favour. Cases in which the administration 
of poison is admitted, and death is referred to some other <!ause, 
although not common in Courts of law, are sufficiently frequent 
to demand the serious attention of the practitioner. The fol¬ 
lowing appear to me to embrace the chief points on which a 
defence of this kind may rest. 

1. Death may be caused by improper food, —It has been 
mentioned in a preceding chajiter (ante, p. 99), that some kinds 
of food will cause death under symptoms resembling those of 
irritant poisoning. Such cases are not common, and tliey appear 
to depend often on idiosyncrasy, or peculiarity of constitution. 
If poison be taken with such food, W’C may safely refer death to 
the former, provided the case took the usual course; and that 
death was preceded by all or a majority of the symptoms pe¬ 
culiar to the kind of poison taken. If any of these characters 
are wanting, this must weaken the evidence; but in most in¬ 
stances, it will be found that the symptoms of acute poisoning 
arc so well marked, as to extinguish those w’hich may have de¬ 
pended upon unwholesome food. Each case must be judged 
of by itself: no. general rules for a decision can be laid down. 
Still, it must be remembered, that death is npt a very common 
consequence of- unwholesome food, while it is the usual result of 
an active poison. 

2. Poison may be found in the body, and iieatu may be . 
CAUSED BY DISEASE. —This is a case which more frequently 
presents itself for our consideration; since jioijion is often wilfully 
or accidentally administered to persons while labouring under 
disease. On an examination of the body, we may find, besides 
indications of poison, marks of extensive disease. » When this 
happens, the chief jioint to be considered is, whether the disease 
had advanced to that degree to account for rapid or sudden death', 
for this is one of the essential characters of acute poisoning. 
Should the history of the case bo known, our judgment may be 
assisted by observing whether the symptoms preceding death were 
referable to a diseased condition of the body, or to poison. Wo 
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cannot deny that singular coincidences may occur. A man may 
liave taken irritant poison, and yet death be occasioned by abscess 
in the brain, or the lungs,—by sudden haeinorrhagc, or other causes. 
If the poison were of a nature to cut short life suddenly, we 
could not hesitate to refer death to it. Thus it is scarcely possible 
to admit, when prussic acid is the poison, that death should be, 
referred to some diseased condition of the body found on an ex¬ 
amination of the bodJ^ Whether the person is labouring under 
illness or not, the taking of this poison would be sufficient to 
account for death. The only cxcejition would be where the 
prussic acid was in small quantity, and might have been derived 
from some accidental source. It is not always so easy, however, 
to determine this question in other cases of poisoning ; for, 
whether the substance taken bo ojiium or arsenic, tbere is time 
for latent disease of the hciirt, brain, or lungs, to cut short life. 
The history of the symptoms preceding death will enable ns in 
general to return an answer. Without this history, or some 
strong corroborative evidence, a medical opinion can be little 
more than a conjecture. 

Several complex cases of this description have occurred in re¬ 
ference to diseases of the stomach, the persons labouring under 
such dise.'iscs having had poison administered to them. Thus, 
the organ has been found jierforated, and the question has been, 
not so much what caused the |)erforation, as whether the perfora¬ 
tion or the poison had caused death. A woman swallowed, by 
mistake, half an ounce of powdered chloride of barium dissolved 
in warm water. Nausea and vomiting of a watery mucus super¬ 
vened, with twitchings of the facial muscles, and convulsive 
motions of the hands and feet. The symptoms continued to in¬ 
crease in severity, and she died in about two hours from the time 
of taking the poison, under the most violent convulsions. On 
inspection, the stomach was found perforated jiostcriorly, in the 
lesser curvature, near the cardiac orifice. The aijjcrturc was of 
an oval form, three lines in diameter externally, and almost twice 
as large internally. The margin appeared swollen, and the 
mucous membrane for about two inches around was much thickened, 

* and covered with a bloody mucus. The stomach and small in¬ 
testines were highly inflamed ; the cavity of the former contained 
mucus and coagulated blood. The pharynx and msoplnagus pre¬ 
sented slight marks of inflammation. The poison was found in 
the stomach by chemical analysis. Wildberg, who has reported 
this case, suggested that the perforation was due to the previous 
disease, and not to the poison taken. This is very probable, for 
the characters of the aperture were those of perforation from dis- 
case(ante,p. 1.57); and it would be very unlikely that the chloride of 
barium, if it led to perforation of the stomach at all, should have 
given rise to this eftcct in two hours. It is not stated whether 
the woman suffered from any symptoms of gastric irritation prior 
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to taking the poison, nor whether the contents of .the stomach 
were found extravasated and the peritoneum inflamed. But 
there can be no doul)t that the woman died from the cfl’ects of 
the poison. This was clearly indicated by the nature of the 
symptoms, and the appearances after death. Admitting that no 
mistake was made respecting the time at wliich the poison was 
swallowed, it must be considcrcfl remarkable that this substance 
should have destroyed life, and loft such extensive marks of 
irritation in the alimentary canal, in the short space of two 
hours. 

The following case was tried at the Taunton Spring Assizes, 
1836. A w'oman named Educij was charged with the murder of 
her husband, by poisoning him with arsenic. It appeared iu 
evidence, that the deceased was attacked with severe pain iu the 
abdomen and vomiting, shortly after having eaten his dinner, 
which was prepared lor him by the prisoner. Medical assistance 
wins called in ; but the man became worse, and he died in sixty 
hours after the first attack.. It was showm that arsenic had been 
probably given to him at the dinner ; and also on several other 
occasions, when it w'as supposed to have been substituted for 
some medicine jwescribed for him, his symptoms having been 
uniformly aggravated after each dose. 'I’he chemical evidence 
was very clear :—arsenic W’as discovered in the vessel in which 
the dinner was dressed ; also in the stomach of the dcceiused ; 
and the poison was traced tcj the possession t)f the i)risoner. On 
an examination of the body, a scirrhous ulcer, evidently of long 
standing, w'as found in the stoinacb, near the i)yloric orifice. It 
was about the size of a shilling, had a darli, appearance, and the 
margin was inflamed. The mucous membrane of the stomach, 
as w'cll .'IS of the duodenum, was in such a high state of inflamma¬ 
tion that it I'cseniblcd red velvet. The defence on the trial was, 
that the symptoms and death of the deceased were due to the 
scirrhous ulcer, and not to poison. It W'as shown that the de¬ 
ceased had suflered frtjin a gnawing pain of the stomach for a 
very long period ; and it was thought by him.self, as well as by 
others who saw him, that this laSt attack of illness was nothing 
more than an aggravation of his old complaint. The medical 
witness, however, did not hesitate to refer the symptoms and 
death to arsenic, for the following reasons :—The symptoms oc¬ 
curred suddenly and violently, after a meal at which arsenic was 
proved to have been administered. Some of these symptoms 
were peculiar to arsenic, and totally unconnected vtith the dis¬ 
ease under which the deceased was labouring. I’ain and vomiting 
might be ascribed to cither cause ; but the intense thirst, not 
previously experienced, well-marked inflammation of the eyes, 
coldness of the body, and before death paralysis of the extremities, 
with loss of sight, were symptoms unquestionably owing to the 
operation of arsenic, and were not the effect of chronic disease. 
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This disease was not likely to destroy life with such rapidity and 
under such severe symptoms. The np]>earanccs corroborated the 
opinion founded on the symptoms, and showed that death was 
really due to an active and irritant poison. The woman was 
convicted u|.)on this evidence. 

The case of Reg. v. Foster (Suffolk Lent Ass. 1847) also 
furnishes an important caution to medical witnesses. Tlie prisoner 
was here char^yed with poisoning her husband. He had died 
somewhat smldenly : his body was inspected, and death was 
referred by the inspectors to an inflamed state of the kidney, and 
a ruptnre, to a very small extent, of the inierior vena cava. The 
stomach and intestines were subsequently examined by Mr. 
Image and Mr. Newham of llury St. Edmund’s, and a large quan¬ 
tity of arsenic was found in them. The whole of the tissues were 
completely impregnated with it. They properly ascribed death 
to arsenic, considering that the condition of the kidney was not 
a suflicient cause. The injury to the vena cava was no more 
than what might have arisen from an accidental puncture during 
the examination of the body. This case is otherwise remarkable 
from the fact that the jjrisoncr was convicted—although there 
was no ap[)arent motive for the crime, although no arsenic had 
been traced to her possession, and there was no direct proof of 
administration. 

The next case occurred in Germany. A woman, after an 
illness of many weeks, during which she was subject to constant 
vomiting and other symptoms of disease in the stomach, died 
suddenly under suspicious circumstances, and her husband was 
accused of having poisoned her. The parties had lived unhappily 
together. The prisoner, under the pretence of relieving her 
disorder, gave her a white powdei? and a mixture of Boletus cer- 
vinus. Soon after taking this powder she became much worse, 
and severe pain in the abdomen with jnirging came on. She died 
nine days after takittg the powder ; and a physician who saw her 
shortly before death, considered her to be labouring under the 
effects of irritant poison. The deceased gave to the physician 
the glass from which.she had taken the alleged medicine. This 
contained a white powder, which on examination proved to be 
arsenic. There were well-marked appearances of poisoning in 
the stomach. The whole of the interior was of a dull reddish 
brown colour : the lining membrane being in some parts so soft¬ 
ened as to have a gelatinous consistency. About half an inch from 
the pylorus, there was a perforation of the coats of the organ. 
TJje edges of the aperture were hard, and had a cicatrized appear¬ 
ance. The stomach contained about twelve ounces of a reddish 
coloured liquid. The intestines were slightly inflamed. The 
medicine alleged to have been given by the prisoner to the de¬ 
ceased, was proved to have been arsenic in a decoction of the 
Boletus cervinus. The contents of the stomach and intestines 
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yielded no traee of poison, but the analysis docs not appear from 
tlie report to have been skilfully conducted. The medical 
ojiinion given at the trial was, that the deceased had died from 
arsenic, and not, as it was alleged, from disease. The prisoner 
was actpiittcd of the charge, tlie Court doubting the correctness 
of the niedical opinion in favour of death from poison. The 
witnesses were asked, whether they would swear, from the ap¬ 
pearances alone, that the deceased had died from arsenic ; but 
this they declined doing. The previous disease of the stomach, 
and illness of the deceased, were, in the judgment of the 
Court,' a sufficient cause of the symptoms and death. It is 
proi)cr to state also, that the evidence of administration by the 
jirisoner was defective. (Rust’s Magazine, 1837. .50 B. 2 H.) 

I have already referred to a case, in which a womsxn labour¬ 
ing under malformation of the heart was suijposed to have taken 
iiux vomica, and to have died from its eliects. The facts, how¬ 
ever, showed that death had been really caused by An obstruction 
to the circulation through the heart (ante, p. 1.51). The two 
following cases arc related by Henke. A girl died under sus¬ 
picious circumstances, and an insiiection of the body tvas ordered. 
The viscera were found healthy, except those of the al)domen. 
The stomach contained three ounces of a reddish coloured liquid. 
Its mucous membrane was of a dark red colour, and near the 
intestinal opening were several spots of a clear yellow hue. The 
contents of the stomach, on aualysis, yielded arsenic. The ac¬ 
count given by the mother was, tliat the deceased, some weeks 
before, had met with a fall, after which she complained of pain 
in her side. Shortly before her death she said she felt ill, and 
vi>mited repeatedly,—^she went to bed early, and died without 
being convulsed. The medical opinion was to the effect that she 
had been poisoned ; but the Court held that the fact of poisoning 
was not proved, and the ]jerson who was charged with the crime 
was acquitted. This case shows that there is great difficulty in 
forming a medical opinion, when there is no satisfactory account 
of the symptoms preceding death. In the case of The' Queen v. 
Jennings (Berks Jjcnt Assizes, 1845), the deceased, although ill, 
was not seen by a medical man during life, but the stomach was 
inflamed, and arsenic was found in it. The only account of the 
symptoms preceding death, was derived from the evidence of a 
girl. The Court held that the fact of poisoning was established. 

In another case, a man was charged with having given to his 
wife, who had been for along time out of health, a small quantity of 
arsenic in four difi’erent doses. The only symptoms that followed, 
were general illness and vomiting. Another and stronger dose 
was then, it is supposed, administered ; and after suffering severe 
jiain, the woman died the day following. The body was in¬ 
spected twenty-four hours afterwards. In the abdomen, the 
pancreas was found enlarged and in a scirrhous state, evidently 
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proceeding from chronic disease. ^ The lining membrane of the 
stomach was inflamed, and it presented gangi’cnons spots. It 
contained a greyish coloured liquid, having a gritty feel. The 
uterus was in a state of scirrhous enlargement. The contents 
of the stomach, on analysis, were found to contain arsenic. The 
medical opinion was, that notwithstanding the marks of exten¬ 
sive disease in the viscera of the abdomen,—the appearances 
after death, and the detection of the poison in the viscera, proved 
that the deceased had died from arsenic. The counsel, in de¬ 
fence, raised objections to thi.s view, on the ground that the 
head had not been examined, and that the chemical analysis 
was defective. The Faculty of Leipsic being appealed to, over- 
rnlcd the objections. The diseased state of the pancreas miglit, in 
theirDpinion, have given rise to vomiting, emaciatioi^ and death, 
but not to so sudden a death. The chemical analysis, although in 
some- respects defective, sufficiently demonstrated the presence of 
arsenic in th#viscera (Zeitschrift der S. A.) 

The following case is reported by Dr. Carson. (Monthly 
Journal of Medical Science, Aug. 1840, p. 142.) A sailor after 
making a hearty meal was seized with intense jtain in the abdo¬ 
men, and died, without any relief from treatment, in about fifteeft 
hours. On insjiection, a large ojjcning was i'ound in the stomach, 
and the whole of the mucous membrane at the cardiac end was 
intensely injected. The small intestines, from the stomach to 
the cascum, were equally injected,, and apj)earcd like red velvet. 
A number of round worms (A. tiTCs) were found in the sniiill 
intestines, some of them .still living. The other organs of the 
chest and abdomen were healthy. There had been an effusion 
of fluid into the cavity of the abdomen (through the perforation), 
but there was no sign of inflammation. Dr. Brett examined the 
stomach, its contents, and the fluids of the .abdomen ; and a 
trace of arsenic was discovered, so slight that Dr. Brett did not 
consider it sufficient to enable him to give an opinion that arsenic 
was the oau.se of death. The jury returned a verdict, leaving 
the real cause of death in doubt, i. e. that the dcceastid had died 
from inflammation and perforation of the stomach, which might 
have been produced by arsenic or natural causes. Dr. Carson 
considered that the rupture of the stomach was due to the rapid 
development of gas as a consequence of the acetous fermentation 
of the contents. As arsenic was really discovered in this case, 
it is obvious that it must have been taken by the deceased, 
although this does not appear from the symptoms and moral 
circumstances. What was the cause of death—disease or j>oison ? 
Arsenic docs not commonly produce perforation, and it is very 
unlikely that it should have caused a large aperture in the sto¬ 
mach in fifteen hours. But arsenic would account for the highly 
inflamed condition of the alimentary canal, and the actual quan¬ 
tity found in the body after death, however small, is of course 
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merely a residue of what has killed. Th ^jgep ort states that no 
effusion of lymph, or other sign of peritpratis^swas observed. 
The perforation, therefore, if the cause of death, dots not appear 
to have operated fatally in the usual way. The apesiiwe in the 
stomach could not be ascribed to the worms, as these wfetlp found 
ill the small intestines. This is a most difficult case on which 
■to express an opinion, but, taking the whole of the facts, with 
the XKJsitive evidence of the presence of arsenic, it appears highly 
probdble that death was caused by poison. The only other view 
of the matter is, that there was rupture of the stomach operating 
fatally by shock ; but this leaves unexplained the extensively in¬ 
flamed condition of the stomach and intestines. 

In the following number of the same journal (Sept. 1846, 
p. 184) is another case by Jlr. Paterson, in which no doubt 
existed that poison had been taken, but the cause of death ap¬ 
peared ^mewhat obscure. A girl, let. 18, swallowed a drachm 
of King’s yellow (a mixture of sulphuret of arsenic, lime, and 
sulphur). In about two hours she began to vomit, and she still 
vomited when admitted into the Infirmai'y, i.e. about ten or 
twelve hours after having taken the poison. When admitted, 
there, was great anxiety, with collapse, coldness of surface, and 
a scarcely perceptible pulse. On the day following, the signs of 
irritation in the alimentary canal abated under treatment, and 
syinjitoms of acute bronchitis supervened. She died sixty hours 
after having taken the poison. Appearances indicative of in¬ 
flammation were found in the air-passages and lungs ; but there 
was no sign of active inflammation about the stomach, and the 
intestines were* healthy throughout. There could be no doubt 
that death %as immediately caused by bronchitis : but the ques¬ 
tion to be decided was, whether this had arisen from the usual 
accidental causes, or whether it had been produced by poison. 
From the fact that the mucous membrane of the a^r-passage has 
been occasionally found inflamed in cases of arscmos.1 poisoning. 
Dr. Paterson concluded that the arsenic was here the remote 
cause, and that the inflammatory action probably extended by 
continuity from the alimentary canal into the air-passages. This 
question is of considerable importance. Let us suppose that 
some person had been charged with criminally administering the 
poison. Could he have been convicted of murder under the cir¬ 
cumstances ? Could a medical witness have sworn without 
hesitation that the poison produced the fatal bronchitis, and 
caused death; and that it was impossible that the disease could 
have arisen by any coincidence from accidental causes ? It 
appears to me that such an opinion would not have been justi- 
flable, because acute laryngitis, although it may by possibility 
occur, cannot be reckoned among the ordinary fatal conse¬ 
quences of arsenical poisoning; and it would be exceedingly 
difficult to produce a single .instance in which arsenic had clearly 
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and indisputably caused death by exciting inflammation of the 
mucous membrane of the air-passjiges. 

When poison is found in a dead body, it is natural to refer 
death to this as a sole and sufScient cause; but it is the duty 
of a medical jurist to remember that there may be other causes 
of death in the form of latent disease. The case of Reg. v. Z>ore 
and Spry (Central Criminal Court, August, 1848) (Medical 
Gazette, Vol. 42, p. 888, 1848) is in this respect worthy of 
notice. The accused persons (the mother and grandmothe^of the 
deceased child) were charged with murder by administering 
to it arsenic. The child at four months had suffered from den¬ 
tition. On the 13th of July it was suddenly seized with pain in 
the bowels, which was relieved by fomentations. The pain in¬ 
creased daring the day, there was vomiting of bile, but no 
purging ; some blood was passed once from the bowels. The 
medical man who was called in pronounced it to be#a case of 
intussusception of the bowels (ante, p. 129), and gave no hope 
of its recovery. On the following day, the 14th, the, child 
became progressively worse ; the abdomen was swollen, and 
the usual remedies procured no relief to the bowels. Four grains 
of calomel were prescribed ; the powder was mixed with a little 
milk, and given by the medical m.an in attendance to the infant 
while lying in a hopeless state. There was neither vomiting nor 
purging. The child died on the 15th July, about seven hours 
after the powder had been put into the mouth, and fifty hours 
from the time at which it was first seized with pain in the abdo¬ 
men. On an inspection of the body five days after death, there 
was found an intussusception of the lower parPvf the small in¬ 
testines, about one foot of the intestine being compHtely locked 
in another portion near the coecum. The strangled part was 
highly inflamed downwards from this point, but not upwards. 
The duodenum and all the small intestines above the strangulated 
part were f«e6 from inflammation, and filled with feculent matter 
of a bright yellow colour. The disease had gone on to that 
degree that the passage through the intestine was completely 
obstructed. This was considered to be a sufficient cause of death, 
and was certified accordingly. At the subsequent inquiry the 
evidence of the medical witness who made the inspection was to 
the cft'cct, that the disease was in such an advanced stage as to 
be incurable, and' that ifr would account for all the symptoms 
and for the death of the child. The stomach was not opened 
until a week after death ; it was not inflamed, but there was a 
dark patch in one part fringed with a yellowish substance. This 
on analysis proved to be arsenic, calculated to amount from two 
to four grains. The dark patch was referred by the chemist who 
made the analysis, to gangrene produced by the poison. No trace 
of calomel or any mercuri^ preparation was found in the stomach; 
and through unpardonable neglect in a case of such grave im- 
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portance, the chemist made no analysis either of the intestines, of 
tlieir contents, or of the liver or tissues. He deposed in the most 
positive terms, that the arsenic must have been in the child’s 
body at least two days^ and that the poison could not possibly 
have been given twenty-four hours before death. On this chemi¬ 
cal evidence the accused, who had had the custody of the child 
from the commencement of its illness^ were put upon their trial 
for murder. No motive was apparent or even suggested, as the 
parties were in a respectable sphere of life. The main question 
turned on the cause of death, and the accuracy of the chemical 
evidence as to the date of reception of arsenic into the body of 
the child. Having been called as a witness on the part of the 
Crown, my evidence was to tlie effect that, taking the symp¬ 
toms and appearances, they were not those of poisoning by 
arsenic, but of intussusception or obstructed bowels ; that such a 
disease 0 as a frequent attendant on dentition in children, and 
when existing to the extent described in this case, it would be 
likely to prove fatal. Having, under an order of the Court, 
examined the stomach, I gave my opinion that the dark patch 
ascribed by the chemist to gangrene, arose from altered blood 
effused as a result of the local irritant action of arsenic,—that 
the absence of inflammation from the stomach, duodenum, and 
small intestines, as far down as the strangled portion, rendered 
it in the highest degree improbable that the arsenic could have 
been in the body.of this child two days, or even many hours ; 
that so large a quantity of arsenic as from two to four grains 
could not have been in the stomach of an infant two whole 
days without jmpducing urgent and violent symptoms, incessant 
vomiting and purging, collapse, and a more rapid death. The 
death of the child, therefore, in ray judgment, was owing to 
intussusception, of which dentition was a suflicient cause. Had 
the arsenic produced the intussusception, there would have 
been clear symptoms of arsenical poisoning preceding the attack, 
attended by inflammation of the stomach, and probably inflamma¬ 
tion of the bowels between the stomach and the seat of strangu¬ 
lation. That an infant of four months should live two days 
with a quantity of arsenic in its stomach sufficient to kill two 
adults, without producing inflammation of the stomach and 
bowels, would be contrary to the usual course of experience on 
the action of this poison. The theory of gangrene, on which 
alone the assumed date of administration rested was, therefore, 
quite inadmissible. But it was necessary to account for the 
arsenic in the stomach. On minute inquiry, it turned out that 
the five grains of calomel given by the medical man to the child 
some hours before its death, were dispensed at night by a person 
in a shop, who admitted that H was not his duty to dispense 
medicine, and that white arsenic was kept in a bottle in the shop 
over the shelf on which the calomel was kept This witness 
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Stated that he was “ in a hurry ” when he dispensed this powder, 
and gave the following evidence in cross-examination ;— 

“ The powder was white. I knew that white arsenic' was kept 
in the shop, but I did not sell any that night. By the Court: I 
should not know calomel from arsenic by its appearance ! I don’t 
know whether arsenic is rougher in appearance than calomel. I 
never examined them together. I cannot say whether calomel; 
being mixed with sugar, would give it still more the appearance 
of arsenic.” 

As no calomel or mercurial preparation was found by analysis 
in the stomach of the child, and if given in so large a dose 
within a few hours of death, some portion must have been found, 
it appears only a reasonable presumption that a mistake was 
here made by an ignorant dispenser, and that arsenic was sup¬ 
plied instead of calomel. The recent introduction of the arsenic 
would account for the absence of symptoms and app^ances ; 
and ip no other way could the absence of calomel be explained. 
There was nothing to show that the poison had accelerated death, 
for the child was at the time fast sinking from the fatal disease. 
Upon this evidence, Platt, B., who tried the case, addressed the 
jury, and they, without calling upon the accused persons for a 
defence, immediately acquitted them of the charge. 

This ease shows the great danger to society of receiving evi¬ 
dence on important pathological questions from men who per¬ 
haps take only a chemical view of such matters. A darkened 
patch of blood in the stomach was pronounced to be gangrene, 
while the yellow colour of the arsenic which surrounded it, proved 
that putrefaction must have occurred ;—and rc^ij^lood effused at 
the time of death would have been darkened by the same pro¬ 
cess which rendered the arsenic yellow. Gangrene is a rare 
appearance in poisoning by arsenic, and is always preceded by 
violent inflammation of some days’ standing. Here there was 
an absence of inflammation of the stomach (where the arsenic 
w'as found) and of the upper part of the bowels. No calomel 
was detected in the stomach, and yet it was assumed by the 
chemist that a large dose of calomel had been given. Had the 
arsenic been in the body as alleged, for two days, it would 
have been found in the intestines, the liver, and tissues. Assu¬ 
ming that it was not contained in these parts, the allegation that 
it had been in the body for so long a period as the chemist 
stated, would have been proved to be utterly untrue, and tlie 
innocence of the accused made at once manifest; yet for some 
unexplained reason, this most necessary part of the analysis was 
not made! The lives of these females were thus placed in 
jeopardy by a series of blunders and omissions of the grossest 
kind. The keeping of white arsenic in powder in a shop near to 
calomel, is fortunately not a common practice. The emploj'- 
ment of persons to dispense medicines, who admit that they have 
not sufficient knowledge of drugs to distinguish cdomcl from 
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arsenic, is in accordance with the present state of the law. The 
same may be said of the employment of those who, with only a 
limited experience in chemical analysis, undertake to answer 
any pathological question, however diflScult, which may arise in 
the course of an investigation. 

The longer life is protracted after the supposed administration 
of poison, the more difficult becomes the decision in reference 
to the cause of death. It will be seen from the facts above 
related, that a question of this kind can only be satisfactorily 
settled, when death is recent, by a reference to the particulars 
attending each case. The following, which occurred to Dr, 
Christison, is in this respect interesting. A man named Munn 
was tried at the Inverary Spring Circuit, for the double crime 
of procuring abortion, and of murder by poisoning. The moral 
evidence and symptoms together, left no doubt that arsenic had 
been given; and that the deceased, it girl with whom the pri¬ 
soner had cohabited, had laboured under the effects of this poison 
in a very aggi'avated and complex form for twelve days. After 
that, she began to recover rapidly, and in the course of a fort¬ 
night was free fiora every symptom, except weakness and pains 
in the hands and feet: — in short, all things considered, she was 
thought to be out of danger. Jlut she then became affected with 
headache and sleeplessness, and died in nineteen days more 
under symptoms of obscure general fever, witliout any local in- 
ffuinrnation. The medical opinion given was, that granting the 
girl’s first illness, as it ajipeared from moral and medical evi¬ 
dence, to be owing to arsenic, her death could not be ascribed 
to that poison with any certainty. (On Poisons, p. 56.) 

This question may sometimes present itself to a medical wit¬ 
ness under another form, namely, whether a person has died 
irom a medicine exhibited in an improper dose, or from disease. 
Thus a person enfeebled by age or disease, may be killed by a 
powerful drastic purgative. Infants may be killed by small doses 
of opium or calomel. Several lives have been already lost by 
the effects of repeated doses of gamboge and aloes, exhibited in 
large quantities to enfeebled persons, under the form of Morison’s 
pills; and convictions for manslaughter have taken place on 
this gi’ound. The questions here will be, 1. Whether the medi¬ 
cine or the disease caused death; or, 2. Whethej the medicine 
accelerated death, by aggravating the disease or rendering it 
fatal. The resixmsibility of the accused will depend upon the 
answers ; and it will be for a jury to consider whether there were 
sufficient knowledge and caution employed by the person pre¬ 
scribing it. The most simple remedies, used at an improper 
time, or in improper doses, may act as poisons, and destroy life. 
Such cases are commonly too well marked to admit of much 
difficulty in deciding on the real cause of death. 

3. Death may haye been caused by tioiENCE and not by 
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POISON. — A person who has taken poison may be maltreated, 
and the question will arise, whether the poison or the maltreat¬ 
ment was the cause of death. The solution of this question 
cannot in general be very difficult, when the history of the case 
is before us. Two instances of this kind are on record. Wild- 
berg was called upon to examine the body of a girl, who died 
while her father was chastising her for stealing. It was supposed 
by all, tijat the girl had died from the effects of the violence. 
On the arms, shoulders and back, many marks of violent treat¬ 
ment were found, and under some of them blood was extra- 
vasated in large quantity. The injuries, although severe, did 
not appear sufficient to account for the sudden death; he there¬ 
fore proceeded to examine the cavities, and on opening the 
stomach he found it very much inflamed, and lined with a white 
powder, which was proved to be arsenic. It turned out that on 
the theft being detected, the girl had taken arsenic for fear of 
her father’s anger : she vomited during the flogging, and died in 
slight convulsions. Upon this, Wildberg imputed death to the 
arsenic, and the man was exculpated, A woman at Berlin, who 
had lived on bad terms with her husband, went to bed in perfect 
health, but soon afterwards her mother found her breathing very 
hard, and on inquiring into the cause, discovered a wound on 
the left side of the breast. A surgeon was sent for, and the 
hsemorrhage, which was slight, was arrested ; but the woman 
died towards morning. On inspection, it was found that the 
wound had penetrated the pericardium without touching the 
heart, and that the bleeding had been caused by a division of one 
of the intercostal arteries : but very little blood was effused 
in the chest. Coupling these circumstances with the trifling 
loss of blood during life, and the fact that she had had much 
vomiting and some convulsions immediately before death, it 
appeared to the medical examiner that she could not have died 
from the wound. On a further inspection of the body, signs of 
corrosion and irritation were found in the mouth, throat, and 
stomach, and the remains of some nitric acid were discovered in ' 
a glass in the room. The facts proved that she had died from 
poison. (On Poisons, p. 48.) Dr. Geoghegan has communicated 
to me a case which occurred in Ireland in 18.53, in which a 
gentleman, having taken eleven grains of strychnia, threw him¬ 
self out of a window, and sustained great bodily injury. There 
was so much more spasm than could be accounted for by the 
nature of the injury, that this led to inquiry, and it was ascer¬ 
tained that he had purchased and taken strychnia, and that this 
was the cause of death. A man was found hanging in a room 
which was locked on the inside. On an inspection of the body, 
a large quantity of prussic acid was found in the stomach. This 
was an act of sificide. The deceased had swallowed the poison 
after having adjusted the rope round his neck, and had had 
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sufficient power to throw himself from the stool on which he was 
standing. The cause of death may be easily assigned in sucji 
cases when the circumstances are known ; but it is evident that 
without great care in conducting examinations, the apparent may 
be mistaken for the real cause. 

The kind of violence may sometimes sufficiently account for 
death without rcfei'ence to the poison which may have been 
taken. The following case occurred in 1836. A young man 
was found hanging in his bed-room, quite dead. He was sus¬ 
pended by his cravat, and his feet were within an inch of the 
floor. The door of the room was fastened on the inside, and it 
was proved that no one could have had access to it. An earthen 
pan wa^ found near the bed, containing about a jjint of blood, 
which appeared to have proceeded from a very deep incision in 
tlie bend of the left arm of the deceased. The razor with which 
this had been inflicted was found on the mantelpiece. It came 
out in evidence, that on the night previously, the deceased had 
swallowed a quantity of arsenic, and had suffered severely from 
the efiects of the ijoison ; although, at the time, it was supposed 
that his illness was due to other causes. In this case there were 
three modes by which suicide was attempted. The deceased had 
first taken poison, then wounded, and afterwards hanged him¬ 
self. There could be no doubt that death was caused by hang¬ 
ing ; and had the wound been inflicted, and the poison admin¬ 
istered by other parties, this opinion might have been safely 
expressed. Had the body been found hanging in a suspicious 
locality, these circumstances might have created a strong pre¬ 
sumption of murder. Casper met with a case in which an aged 
female was found dead, with a soft cloth round her neck, under 
circumstances which gave rise to a suspicion that she had died 
from strangulation. The cloth, on examination, was found to 
have on it spots corroded by sulphuric acid. There was no 
mark on the neck; but there were brown streaks of a leathery 
consistency, as from a corrosive liquid, at the corner of the 
mouth and on the neck : the lungs were healthy and the heart 
empty. The lining membrane of the gullet was of a grey colour, 
and that of the stomach presented a similar appearance. The 
coats were soft. They had an acid reaction, and free sulphuric 
acid was found both in the stomach and gullet. The blood was 
feebly acid. These facts left it certain that death had taken 
place from oil of vitriol, and not from strangulation. (Handb. 
der Ger. Med. p. 427.) 

A singular case is reported by M. Desgranges, in which a 
man was found lying on the ground in an insensible state, with 
marks of contusions on his body as if he had fallen from the 
window of his room. He died without recovering his senses. 
On inspection, a large quantity of carbonate of copper was 
found diffused through the whole of the alimentary canal. From 
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the facta which came out, the cause of death was referred to this 
poison, (Med. Gaz. xxxi. 495.) 

The real cause of death may not, however, be always so clear; 
for a severe wound, sufficient to account for death, may have 
been inflicted on the person who lias taken poison. A case oc¬ 
curred to Mr. Watson of Edinburgh, wliich may servo as an 
illustration. A woman, aged 60, was brought into the Royal 
Infirmary, on the evening of the 7th February, 1838, having her 
throat extensively cut: she died shortly after admission. It 
was aseertained that she had swallowed two ounces of sulphuric 
acid, a quarter of an hour before cutting her throat. After 
having taken the acid, she was seen writhing in great pain : she 
had then put a razor into her pocket, and left the house, to cut 
her throat. She inflicted the incisions on arriving in the street, 
was immediately seen, and conveyed to the Infirmary, which 
was close by. She died in about half an hour after taking the 
sulphuric acid. (Ed. M. and S. J., April, 1840.) The Avound 
in the throat yras very deep, and besides other vessels, it divided 
completely the internal jugular vein on the left side. At the 
inspection, there being then no suspicion of poison, it was sup¬ 
posed that the bleeding from the wound sufficiently accounted 
for death. On opening the abdomen, three-fourths of the sto¬ 
mach were wanting, its coats having been dissolved and decom¬ 
posed by the action of the sulphuric acid. Whether this or 
the bleeding was thd cause of ilcath, it a-as rather difficult to 
say : but probably the loss of blood, by weakening the system, 
accelerated the eftect of the shock produced from the extensive 
injury to the stomach by a corrosive poison. Thus both causes 
may have operated, since it is unusual for sulphuric acid to 
destroy life within so short a period of time. 1 need hardly 
observe, that had the wound been inflicted by another, an im- 
portaid question would have arisen respecting the degree of 
criminality to be attached to the party who had inflicted it. (For 
some practical suggestions on mixed cases of this kind, see 
Belloc, Cours de Med. Leg. 148.) 

4. Of two poisonous substances taken bt the deceased, 
WHICH CAUSED DEATH.— This question does not relate so much 
to the subject of compound poisoning, as to cases of the following 
kind, which may require careful medical investigation. A person 
may have poison administered to him while labouring under the 
effects of powerful medicine, or of some other poison. Thus a 
patient, while under a course of mercury, may have had corro¬ 
sive sublimate administered to him with intent to murder. After 
a certain period, violent salivation with sloughing may ensue, 
and the patient die. Is death in such a case to be ascribed to 
the corrosive sublimate, or to the mercurial medicine previously 
administered ? It»may be necessary to state, that death is some¬ 
times a result of the sevei'e salivation induced by preparations 
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of this metal, prescribed medicinally, in a mild form and in small 
doses. 

In Butterfield's case, tried at Croydon many years ago, this 
question incidentally arose. The prisoner was indicted for ad¬ 
ministering corrosive sublimate to the deceased. The immediate 
cause of death was profuse salivation ; and this was referred, by the 
medical witnesses, to the operation of the poison. It was proved, 
however, in the defence, that about two months previously to 
this attack, the deceased had been under treatment with some 
quack medicine, by W’hich he was violently salivated ; but this 
salivation had entirely ceased, and during the whole of the 
above-mentioned period he had abstained from taking any mer¬ 
curial preparation. It was at this time that the corrosive sub¬ 
limate was supposed to have been secretly administered to him 
in small doses. The prisoner, however, was acquitted of the 
charge, on the ground that, as mercury had been introduced 
into the system of the deceased by a quack-medicine, the fatal 
salivation might have proceeded from a recurreflt operation of 
this medicine, and, not from the ppison. The case of JLacoste 
raised a similar question with respect to the medicinal and cri¬ 
minal use of arsenic (ante, p. 40). 

A woman was found dead, and near her body was a glass 
containing some sulphuric acid. This gave rise to a suspicion 
of poisoning. On inspection, the mouth and throat were covered 
with a black mucous matter, and the gullet was filled with 
.a tarry-looking mass, which had a strong acid reaction. 
The coats were softened, and the lining membrane was easily 
detached. The stomach was throughout inflamed, and of a 
brownish black colour : its coats were so softened that it could 
not be moved without lacerating it. It contained a large quantity 
of a black viscid liquid, in whicli, as well as in the gullet, arsenic 
and sulphuric acid were detected. (Von Kaimann, Med. Jahrb. 
20 B. 2 S. 221.) Admitting that two poisons were taken in this 
case, wliich was taken first ? Most probably the arsenic. It is 
more difficult to say which caused death, because the deceased 
was not seen during life ; and probably she was already labour¬ 
ing under the effects of arsenic when she swallowed the sulphuric 
acid. The fact of this last poison having been taken appears to 
show that it was a case of suicide. But perhaps the sulphuric 
acid itself contained arsenic as an impurity, since some speci- 
^nens prepared from arsenical pyrit^, are found to be- impreg¬ 
nated with a large quantity of this substance. 

It is obvious that for the proper investigation of cases of this 
descrijttion, a medical witness should be prepared with a full 
knowledge of the peculiar properties of most poisons,—the doses 
in which they prove fatal,—the power which they have of modi¬ 
fying each other’s eftects,—and the period of time wit|?in which 
they produce their symptoms and commonly destroy life, 
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In April 1858, a question arose at an inquest in this metro¬ 
polis, whether certain persons found dead in a house which was 
burnt, had died from the effects of suffocation from smoke, or 
from the fumes of white arsenic, evolved, as it was alleged, under 
peculiar circumstances. Fourteen bodies found dead in the 
house underwent a medical inspection ; in five of these analyses 
were made, and arsenic was discovered, as it is stated, in the 
blood, lungs, stomach, and some of the air-passages of four. Tlie 
quantity of arsenic thus said to have been found was not speci¬ 
fied ; it appears in the report of the proceedings -merely as 
“ distinct traces.” (Med. Times and Gazette, April 24, 1858, p. 
429.) In four of the bodies, the blood was of a light or bright 
red colour. In one (case of William Hedger'), the blood was 
dark-coloured, and in this case death was ascribed to suffocation, 
although arsenic is stated to have been found in the blood I In 
the four cases above-mentioned death was referred by the che¬ 
mical witness to the poison of arsenic, inhaled in fumes, as a 
result of the fii^ having extended to certain arsenical minerals 
in a museum adjoining the .burning premises. The reasons 
assigned for this opinion are, however, inadmissible. 1. It is 
not the property of arsenic in fumes to redden the blood in the 
manner suggested,—the exceptional case referred to, proves that 
arsenic may exist in the blood without producing such an effect. 
2 . It is not thtf property of arsenical fumes to destroy life with 
the suddenness with which these persons must have died. 3. 
More than “ distinct traces ” of arsenic would have been required 
to produce any effect, and the rapid diffusion of the vapours and 
the fumes in the heated currents of air, would have rendered 
them harmless compared with the effects instantaneously pro¬ 
duced by the gaseous products of combustion. 4, The state¬ 
ment that such traces of arsenic a.s are said to have been breathed 
would act as a narcotic and produce immediate prostration of 
strength, is unsupported by any known facts 
The evidence given by the non-chernical witnesses at this in¬ 
quiry leaves it clear that the deceased perished from the usual 
cause in burning houses,—the inhalation of the products of com¬ 
bustion. One of these, carbonic oxide gas, has been proved by 
Bernard to produce the light red colour of the blood which puz¬ 
zled these “ experts ” and bewildered the jury. No mineral poi¬ 
son diffused in vapour in the air can act so quickly as carbonic 
acid or carbonic oxide in |f!ctinguishing life ; and it is obvious 
that these destructive gases must have been produced, and caused 
the fatal effects before the minerals could have been heated to a 
sufficient temperature to diffuse any injurious quantity of arseni¬ 
cal vapour. The jury, however, appear to have been easily satis¬ 
fied by this extraordinary evidence. They referred the deaths 
of the four persons with light red blood to the mortal effects of 
certain poisonous fumes and common wood-smoke, and of the 
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one person (with black blood) to suffocation by smoke, although 
the blood of this man was said to contain arsenic i 
5 . Death may be caused by poison and no poison be 
POUND IN THE BODY. —Tlic circumstanccs under which this 
condition may present itself have already been considered (ante, 
p. 185). The poison may be one which does not admit of de¬ 
tection by analysis. The person may have lived so long that it 
has been entirely eliminated, or the body may have been buried 
for so long a period tiiat all traces of it are lost. In these cases 
evidence of death may be supplied by symptoms and appearances, 
and this evidence may be supported by moral circumstances, 
showing that the accused had the means, the motive, and the 
opportunity of administering the poison. 


CHAPTER 14. 

CONCr.UDINQ REMARKS ON GENERAL POISONING-MORAL AN D 

CIRCUMSTANTIAL PROOFS—STATISTICS OP POISONING CORO¬ 
NERS’ RETURN OF DEATHS PROM I'OISON-OTHER RETURNS 

—RETURNS FROM HOSI'ITAL PRACTICE -INCREASE IN THE 

NUMBER* OF DEATHS FROM POISON — DEATHS FROM POISON 
IN FRANCE AND DENMARK. 

The duty of a medical witness, as such, is accomplished when 
he has proved, on a charge of criminal poisoning, that death w'as 
certainly due to poison. The moral and circumstantial evidence 
must prove that the accused was the party who gave it;—this 
proof often fails,—the fact of administraMon cannot be brought 
home to the accused, and the case fulls to the ground. It is not 
within the province of this work to treat of moral and circum¬ 
stantial evidence in cases of poisoning. Proofs of this kind, it is 
true, are sometimes very closely mixed up with the evidence of 
professional witnesses, and in the foregoing chapters some of 
these have been already adverted to. A witness must, however, 
be cautious not to base his opinion, in questions of poisoning, 
on moral and circumstantial jiroofs. He is called upon to give 
a medical opinion of the cause of death, and from medical facts 
•only. The moral and circ^mstantia^proof8 refer chiefly.to the ad¬ 
ministration of poison by a particular party, and the intent of the 
jierson charged with the crime :—it is therefore considered to fall 
within the province of a jury alone to decide on their relevancy 
and value, although it must be confessed, that many of these 
facts can only properly be estimated by persons versed in medical 
•science. Supposing death by poison to have been clearly proved, 
it may bo necessary to ascertain whether the act was the result 



23C 


STATISTICS OP DEATH FROM POISON. 


of accident, suicide, or homicide. This is a question also for a 
jury to determine, and not for a witness ; although its solution 
often depends upon a proper appreciation of medical circum¬ 
stances. Suicide or murder may sometimes be inferred, accord¬ 
ing to the medical evidence given of the eifccts of certain poisons. 
Some speedily annihilate volition and the power of locomotion, 
and therefore render it a question of serious difficulty, whether 
particular acts could or could not have been performed after the 
deceased had taken the poison. On the answer to this question 
may depend the acquittal or conviction of a person charged with 
the crime. 

There is one peculiarity in the legal consequences of the act 
of killing by poison, namely, that the act itself is generally con¬ 
sidered in law to furnish evidence of malice. If a poison is know¬ 
ingly administered to another, with the intention of destroying 
life, the crime is never reduced to manslaughter,—whatever may 
have been the provocation which the party administering has 
received from the person whose life he has thus taken. It is not 
necessary, therefore, that any particular enmity should be proved 
to have existed between the prisoner and deceased, although 
this often weighs as a strong moral circumstance against the 
former ; and the absence of any apparent motive for the crime, 
on the other hand, is always regarded as a strong presumption 
in favour of till accused. When a man is killed by » wound in 
a quarrel, the law will sometimes find an excuse for the act, 
from the heat and passionate excitement under which the ag¬ 
gressor was labouring at the time ; but if the aggressor should 
avenge himself by secretly administering poison to his adversary, 
there is no excuse for the act, since it evinces cool, reflecting, 
and deep-rooted malice. That death by poison should ever 
amount to manslaughter, therefore, it must be shown, that the 
substance was administered to or laid in the way of the deceased 
by mistake, or with innocent intention ; and the proof of this 
always lies with the accused—the law inferring that malice 
exists until th^ contrary appears from the evidence. Whether 
malice exists or not, is, however, in general soon made apparent 
from the evidence for the prosecution. (Sec ante, p. 11.) 

In relation to medico-legal practice, the istatistics of poisoning 
are of some interest. They indicate to a medical jurist, the 
substances which are most frequently selected for the purposes of 
suicide and murder, and wi^|^ the properties of which, it will bo 
expected that he should be acquainted. Unfortunately, very few 
tables of this kind have been published ; and those which have 
appeared are defective in many points. One of the most com¬ 
plete is that which was published by order of the House of 
Commons from returns made by the coroners of England, of 
the number of inquisitions held during the years 1837 and 1838, 
wherein death was eaused by poison. The following is an ab- 
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stract of the paper, which appeared in the Medical Gazette for 
November, 1839. 

The number of deaths by poison (returned) in the two years 
above mentioned, were, exclusive of two cases of suffocation by 
gases,—541, of which number 282 were males, and 252 females. 
The substances which caused death, may be taken in the follow¬ 
ing numerical order. 


Opium. 


{ 


Laudanum 
Opium . 

Other preparations 


>• 


133 

42 

21 


Arsenic. 

Sulphuric acid . . . . . 

Prussic acid ..... 
Oxalic acid y • 

Corrosive sublimate and mercury . 
Mixed or compound poisoning 
Oil of bitter almonds .... 
Poisonous mushrooms .... 
Colchicum, nux vomica (of each 3) 
Nitric acid, caustic alkali, tartar emetic, 
acet. morphia, strychnia, deadly night¬ 
shade, aconite (of each 2). 

Bichrom. potash, nit. silver, Goulard’s 
extract, sulph. iron, mur. tin, hellebore, 
castor-oil seeds, savin, hemlock, can- 
tharides, cayenne pepper (of each 1) , 


Unknown 


196 

185 

32 

27 

19 

15 

14 

4 

4 

6 


14 


527 

14 


541 


[A little discrepancy exists in the relative number of cases, 
probably owing to the fact that in several instances some oT the 
]>oisons were taken in a comjwvind state. The reader will find 
the details in the Med. Gaz. Vol. xxv. p. 204.] 

It will be seen by this table, that the largest proportion of 
cases of poisoning in England are those by opium and arsenic : 
the greater number of the former being cases of suicide and 
accident, and of the latter, cases of criminal poisoning. There 
can be no doubt that the number of deaths from poison which 
annually occur in England and Wales, are much greater than 
this table represents. The annual registration of deaths, al- 
.though defective with respect to the number of individual poi¬ 
sons,— two only, i.e. arsenic and opium being commonly re¬ 
corded, and these imperfectly,—shows that the mortality from 
this cause, including overdoses of medicine, is greatpr than is 
commonly supposed ; I here subjoin a table of the deaths from 
poison in 1840, drawn up from the sixth Annual lieport of the 
.Registrar-General (1844). The deaths from this cause in 1840 
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are stated to have been 349, of which number there were 181 
males and 168 females. The cases of suicide from poison were 
161, being 87 females to 74 males,—the cases of accident 
or homicide were 188, being 107 raalcs to 81 females. Of 
the 75 cases of poisoning by opium, 42 occurred in children 
under live yeara of age,—a lamentable proof of the extensive 
mortality among children from the improper administration of 
this drug. These cases occur among the returned deaths from 
opium ; but under the head of medicines improperly administered, 
three-fourths of the deaths took place among children under five 
years of age ! 

Opium.75 

Arsenic ...... 32 

Other poisons, including mcdicin<^ im¬ 
properly administered . . . 242 

Total deaths from poison in 1840 . 349 

It would be a considerable benefit to medical science, if the 
poisons which caused death were more distinctly specified in the 
Kegistration returns. The poison or medicine should be stated 
as distinctly as in the returns now made with respect to fatal 
diseases. Tlie cases of poisoning by arsenic and opium in the 
above table arc evidently understated. 

A proper collection of hospital statistics would throw great 
light on the frequency of death from poison, and the nature of 
the poison taken. Mr. Wilson (“The Bane and the Antidote,” 
Birmingham, 1856) states that, in sixty-three cases of poisoning 
treated in the Birmingham Hospital from 1848 to 1856, a period 
of eight years, the nature of the poison used was as follows : — 

Opium or laudfuiurn, 12 ; sulphuric acid, 9 ; oxalic acid, 8 ; 
acetate of lead, 5 ; nitric acid, 4 ; arsenic, 3 ; sulphate copper, 2 ; 
iodine, 2; nux vomica, 2 ; ammonia, 2 ; cyanide potassium, 1 ; 
corrosive sublimate, 1 ; strychnia, 1 ; essence of bitter almonds, 1 j 
muriate of morphia, 1 ; charcoal-vapour, 1 ; other poisons, 8; 
total. 63. The number of females was 42, and of males 21. The 
deaths were only 5. 

This table indicates that the number of deaths from poison 
arc few compared with the actual cases of poisoning. Probably, 
on an average, not more than one in five cases proves fatal. 

I am indebted to Dr. Steele, superintendent of Guy’s Hospital, 
for some statistical information on this subject, as collected from 
the records of Guy’s Hospital during the years 1854-5-6. 



Admitted. 

Died. 

Recovered. 

Males . . 

. 11 

4 

7 

Females . 

. 16 

7 

9 

Total . 

. 27 

11 

16 
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Arsenic, 2 ; sulphuric acid, 3 ; nitric acid, 1; oxalic acid, 4 ; 
laudanum, 5; prussic acid, 1 ; oil of bitter almonds, 1 ; solution 
of ammonia, 1 ; brandy, 1 ; chloride of zinc, 1 ; poisonous berries, 
2 ; locust beans, 1; oXide of mercury, 2 ; unknown, 2 ; total, 27. 

Of the sixty-three cases reported from the Birmingham Hos¬ 
pital, five proved fatal. This is in the proportion of about 8 per 
cent., or one death for twelve cases. , Among the twenty-seven 
cases at Guy’s Hospital, there were eleven fatal cases, making a 
proportion of 40 per cent., or two deaths for every five esses. 
The average annual admissions at the Birmingham Hospital 
were eight: at Guy’s Hospital, nine cases. 

Mr. Wilson has also published an analysis of the deaths from 
poison in England alone, taken from the Registrar-General’s 
Rci>ort for six years, from 1848 to 1853,—the latest returns then 
]niblished. The total deathj, as recorded in these returns during 
the period above-mentioned, were 3218 ; distributed as fol¬ 
lows : — 


1848 


Males. 

308 

Females. 

261 

Total. • 
569 

1849 


290 

236 

526 

1850 


304 

249 

553 

1851 


275 

253 

528 

1852 


253 

300 

6.53 

1853 


270 

219 

489 

Total deaths in six years 1700 

1518 

3218 


This gives an average annual mortality from poisons for 
England alone, of .536 ; but the frequent exhumations of bodies, 
buried under erroneous certificates, prove that the mortality 
must be gre.ater than these figures indicate. Some cases escape 
the coroner’s inquisition entirely. Erom the table of returns, 
elsewhere published (ante, p. 237), it will be perceived that, 
while the deaths from poison in two years (1837-8) for England 
and Wales, amounted to 541, in 1848, i. e. ten years later, the 
number for this year only amounted to 569. Assuming the 
returns of the Registrar-General to be correct, the increase had 
therefore been more than IPO per cent., and the deaths in 1840, 
compared with those in 1850, had increased from 349 to 553. 
But the cases of poisoning cannot be estimated by the number 
of deaths. Assuming the average mortality to be not more than 
one out of three cases, they would give a total of 1600 cases of 
‘ poisoning per annum. The relative proportions in which the 
deaths are occasioned by the various poisons, can be computed 
at present only from the coroners’ returns of 1837-8. The 
poison was ascertained in 527 cases. Of these opium and its 
preparations formed 37 per cent.; arsenic, 35 per cent.; sul¬ 
phuric acid, 6 per cent.; prussic acid, 5 per cent.; oxalic acid, 
3*5 per cent.; and mercurial preparations about 3 per cent. 
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Opium and arsenic were the causes of death in three-fourths c 
the whole number of cases, and opium caused a greater numbe 
of deaths than arsenic. 

The subjoined tables rcpi'csent the statistics of poisoning i 
Denmark ifVom the year 1830 to 1835 (Med. Gaz. xxv. 575) 
and following this is a table of 94 cases observed in Franc 
during a period of seven .years, 1825-32 (Briand), p. 434). 


IN DENMARK. 

Sulphuric or nitric acid, generally diluted 
Arsenic ...... 

Caustic alkalies ..... 

Opium ..... 

Ditharge, verdigris (of each 1) • 


74 

1 « 

5 


o 


IN I’RANCE. 

Arsenic ....... 

Fly-powder ....... 

Verdigris ....... 

Corrosive sublimate ..... 

Cantliarides... .... 

Nux vomica ...... 

Nitric acid ....... 

Acet. lead, carb. load, suljih. zinc, tartar 
emetic, opium, prussic acid, mercurial oint¬ 
ment, orpimeut (of each 1) . . . 


60 

3 


5 

4 

2 


8 


94 

It is difficult to compare these two tables with the preceding, 
the number of observations being much fewer. Poisoning 
arsenic is, however, proved by them to be very common. (; 
of 616 charges of poisoning in France during a period of twei 
years, one-half, if not two-thirds, were cases of poisotiing 
arsenic. (Flandin. Dos Poisons, i. 448.) It is remarkable tl 
the mineral acids should have caused so many deaths in t 
kingdom of Dennmrk, the proportion beitjg no less than thr« 
fourths of the whole number. 
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IRRITANT POISONS. 


NON - J1ETALL 1C IIIU ITA NTS. 


CIIArXER 15 . 

niVJSlOK OF IRRITANT I'OJSONS. OIL OF VITRIOL OR SULnitTRU' 

A<-n>. SYMPTOMS CAUSKIJ BY THIS POISON-S03IKTIMES PRO- 

IHICKS SUFFOCATION-ACTION OF TUB BILUTEIi ACID-TIME 

AT WHICH THE SYMPTOMS BFAHN. CAN THEY CEASE AND 

REAPI'EAR?-APPEARANCES OF THE BODY' IN ACUTE ANI> 

C1HH>NIC CASES. QUANTITY OF ACID REQUIRED TO DESTROY 

LIFE-FATAL DOSES-I'ERIOD AT WHICH DEATH TAKES PLACE 

-TREATMENT-CHEMICAL ANALYSIS-MODE OF DETECTING 

THE POISON IN PURE AND MIXED LIQUIDS-THE ACID NOT 

ALWAYS FOUND IN THE STOMACH-ITS DEl'EI TION IN ARTI¬ 
CLES OF CLOTHING-AROMATIC SULPHURIC ACID-SUJ PlIATE 

or INDIGO - QUANTITATIVE ANALYSIS. 

Gei>cral remarks .— Irritant poisons may be divided into four 
jiroups — the non-rnctallic — tlie metalloids — tbo metallic — and 
those of an organic nature, i. e. derived from the vegetable and 
animal kingdoms. The non-mctallic irritants comprise the 
mineral acids, oxalic acid, the alkalies, and their salts. Ac¬ 
cording to strict chemical views, the alkalies and their salts 
should be placed among the metallic irritants ; but it will be, in 
many respects, convenient to consider them in the same group 
with the acids. Besides, although they certainly have metallic 
liases, the demonstration of the existence of the metal is never 
required at the hands of a medical jurist, as in the case of the 
true metallic irritants. Among the mineral acids, we sliall first 
speak of poisoning by sulphuric acid. 

OIL OP VITRIOL, SULI'HURIC ACID. 

This is met with in commerce in two states either concentrated 
or diluted. The concentrated acid is a heavy oily-looking liquid* 

» 
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often of a brown colour: it has a strong sharp acid taste — it 
powerfully reddens vegetable colours, and corrodes and destroys 
most kinds of organic matter. The term oil of vitriol is strictly 
applied only to sulphuric acid, which has all oily consistency 
and a great specific gravity (from rsoo to r845). It was so 
called because it was obtained by the distillation of green vitriol, 
of which it was considered to be the oil or spirit. It is in this 
state eminently corrosive, and this corrosive i)roperty is lost when 
the oily consistency is removed by dilution.. Oil of vitriol is 
under all circumstances sulphuric acid, but sulphuric acid is not 
in all cases oil of vitriol. The question has been raised whether 
an acid of a sp. gr. of 1’42() should be regarded as oil of vitriol. 
Such an acid contains .56 i)er cent, of water ; it has no oily con¬ 
sistency, and has none of the well-marked chemical (corrosive) 
properties of oil of vitriol. 

Sulphuric acid is very frequently taken as a poison by suicides : 
but probably there is no case in wliich the sufferings of the in¬ 
dividual before death : re more intense. In medico-lcgal prac¬ 
tice t is not common to find that this acid is employed for 
the ]iurposc of murdjr. Cliildren have, however, been destroyed 
by a quantity of it being poured down the throat; and it is 
obvious that a person who is drunk or asleep, maybe thus easily 
killed. (Case of Humphreys, ante, p. 113.) With these ex¬ 
ceptions, which are of rare oeetin'cnce, instanees of fatal poi¬ 
soning by sn]])huric acid, may be pretty c(|ually divided into 
cases of suicide ami accident. The taking of this liquid is a 
frequent form of self-destruction among females;—less frequent 
among males, and by no means uncommon as an accident among 
young children of both sexes. On the discovery of a dead body, 
poisoned by sulphuric acid, a medical jurist will have, then, 
especially to consider the age of the deceased. If it be a new¬ 
born child, or an infant, it is certain that the poison has been 
homicidally or accidentally administered ; if a child, all other 
circumstances being equal, that it has been swallowed by acci¬ 
dent ; if an adult, that it has been voluntarily taken for the 
purpose of suicide. It is to be observed, that there is no poison 
which can be obtained more readily or without exciting less 
suspicion than sulphuric acid, since it is used for many domestic 
purposes. The only yjrobable case of murder by this poison in 
an adult, would be where the person was either intoxicated or 
asleep when it was administered; but even then the individual 
would be immediately roused. It is not easy to imagine that a 
criminal, who wished to destroy the life of another, would at¬ 
tempt this by causing him to swallow forcibly a quantity of oil 
of vitriol, when there are so many other more ready, secret, and 
speedy means of destruction at hand. It is also impossible that 
such a substance as this should, like arsenic, be secretly admin¬ 
istered in articles of food. Its powerfully acid taste in the 
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smallest quantity, and the faet that the physical qualities of tlic 
food would in general he changed- by the chemical action of the 
acid, would certainly lead to a discovery and frustrate the at¬ 
tempt. There are but few instances in which such an attempt 
to jjoison, has been made. In one of these, a boy being offended 
with his mistress, put a quantity of common diluted vitriol into 
a cup of tea, which she was about to drink : in another, the at¬ 
tempt to administer was made by putting the acid into coffee. 
In both instances the taste immediately led to the discovery of 
the attempt. 

Symptoms. — The Concentrated Acid .—When this poison, which 
is one of the most powerftd corrosives, is swallowed in a concen¬ 
trated form, the symptoms produced come on immediately, or 
during the act of swallosving. There is violent burning pain 
' extending through the throat and gullet to the stomach — the 
pain is often so severe, that the body is bent. There is an escape 
of gaseous and frothy matter, followed by retching and vomiting, 
the latter accompanied by the discharge of shreds of t- agh 
mucus and of a liquid of a dark coffee-ground colour, mixed or 
streaked with blood. The mouth is excoriated, the lining mem¬ 
brane and surface of the tongue w'hite or resembling soaked 
parchment, — in one instance the appearance of the mouth wuis 
ns if it had been smeared with white paint; after a time, the 
membrane acquires a grey or brownish colour; the cavity is 
filled with a thick visciil phlegm, rendering speaking and swal- 
loAving very diflicult. If tlie jioison has been administered by a 
spoon, or the phial containing it has been passed to the back of 
the throat, the mouth may escape the chemical action of the 
acid. A metlical witness must bear this circumstance in mind, 
when he is called to cxamiii%an infant suspected to have been 
poisoned by suljihuric acid. Around the lips, and on the neck, 
may be found siiots of a brown colour from the action of the 
acid on the skin. There is greiit difficulty of breathing, 
ow'ing to the swelling and excoriation of the tongue and 
throat; — and the least motion of the abdominal muscles is 
attended with increase of pain. The abdomen is distended 
and tender. These symptoms, although peculiar and well- 
marked, have been sometimes mistaken for those of disease. 
(Henke, Zeitschrift der S. A. 1843, ii. 284.) The stomach is so 
irritable, that whatever is swallowed is immediately tycctclf, and 
the vomiting is often violent and incessant. In a case wdiich oc¬ 
curred to Hr. Geoghegan, the jjatient (a female) vomited for three 
or four hours. This symptom then ceased, and did not reappear, 
although she lived thirty-one hours (Med. Gaz. vol. 48, p. 328). 
Vomiting, although a common symptom, is not always imme¬ 
diate. A case is reported in wdiich a man, ait. 30, swallowed 
two ounces of oil of vitriol (T842), and died in twenty-five hours. 
Half an hour after he had taken the poison he resembled a 

B 2 
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patient in the collapsed stage of cholera. The inside of the 
lips, tongue, and throat were swollen, and had the appearance 
of being smeared with thin arrow-root. He suffered severe pain, 
but did not vomit until three-quarters of an hour had elapsed ; 
the vomiting appeared to be then excited by the liquid given to 
him. The vomited matters were dark, bloody, and viscid. (Ed. 
Monthly Jour., 1850, p, 538.) 

The matters first vomited generally contain the poison ; they 
are acid, and if they fall on a limcstO'ne pavement there is effer¬ 
vescence, if on coloured articles of dress, the colour is sometimes 
altered to a red, or (if logwood) yellow, — the colour is dis¬ 
charged and the texture of the stiiff destroyed : — on a black 
cloth dress, the spots produced by the concentrated acid arc 
brown, with a fringe of red, and they remain moist for a con¬ 
siderable time. An attention to those circumstances may often 
lead to a suspicion of the real cause of the symptoms, when the 
facts are concealed. In a c.'isc of attempted murder by sulphuric 
acid in beer, the nature of the poison was suspected from the beer 
having corroded an apron on which a portion had become accident¬ 
ally spilled. After a time, there is great exhaustion, accompanied 
by general weakness r—the pulse quick and small; the skin cold, 
and covered with a clammy sweat. There is generally great 
thirst, with obstinate constipation of tlic bowels ; — should an}’" 
evacuations take place, they are commonl}’- either of a dark 
brown or leaden colour, — in some instances almost black (car¬ 
bonaceous), arising from the admixture of altered blood. They 
also contain corroded portions of the lining membrane of the 
bowels. There are sometimes convulsive motions of tlic muscles, 
especially of those of the face and lips. The countenance, if not 
livid from obstructed respiratioi^ is pale, expressive of great 
anxiety, and of dreadful suffering. The intellectual faculties 
arc quite clear, and death usually takes place very suddenly, in 
from eighteen to twenty-four hours after the poison has been 
taken. 

The Diluted Acid .—When the acid .is diluted, the symptoms 
are of the same character but less severe, and not so quickly 
produced. They vary according to the degree of dilution, the 
poison acting only as an irritant when much diluted. The 
vomited matters are not so dark-coloured: in one instance they 
were nearly colourless. It may be proper here to state, that the 
diluted sulphuric acid of the London Pharmacopoeia has a sp, 
gr. of 1"103. A fluid-ounce contains sixty grains of anhydrous 
sulphuric acid, or by M-^cight 12-43 per cent. The corrosive 
properties of the acid are destroyed by dilution, but its irritant 
properties are retained. 

Within what period of time do the symptoms commence f — Most 
toxicologists, including Orfila (Toxicologic, i. 83,1843), Christi- 
son (On Poisons, 4th ed. 90), and Galtier (Traite de Toxicolo- 
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gie, i. 121, 1843), state that the symptoms commence immediaiely, 
or during the very act of swallowing, i. e. a sense of heat is ex¬ 
perienced, with excoriation and burning pain in the throat and 
stomach. Considering the powerful chemical action of the 
poison on the thin mucous membrane of the mouth and fauces, 
it is not easy to understand how there should be any delay in 
the production of some visible symptoms. In rabbits I have 
always observed instantaneous effects on the contact of the acid, 
such as foaming and frothing at the mouth, with a milky-white 
appearance from the action of thc])oison on the lining membrane. 
In most cases that have hitherto been accurately noticed from the 
commencement, i. e. from the act of swallowing, there has been 
itnn)ediate)y aii escape of gas, with severe retching, follow'ed 
^vithin a short period by vomiting. The question relating to the 
time of occurrence of symptoms was of some importance at the 
trial of the Queen v. IVorth, (Guildford Summer Ass. 1846); 
for upon the answer to it, rested, in some measure, a charge of 
murder. (Guy’s Hospital lleports, Oct. 1846, iv. p. 396.) 

Trora a case observed by Orlila, it ajipears that even when 
moderately diluted, there is no delay in the appearance of the 
symptoms produced by this poison. A man swallowed a certain 
quantity of sulphuric acid, diluted with its weight (e. e. with 
twice its bulk) of water, and experienced immediately the most 
severe suffering. (Toxicologic, i. 96.) The common opinion 
of toxicologists, that this poison, from its local chemical action, 
produces at once certain effects, is, 1 believe, correct in all 
cases in which it is not much diluted with water. It causes 
some immediate symptoms, and in most eases early vomit¬ 
ing,— a fact borne out by the results of repeated experiments 
on animals. A case is reported in the Medical Gazette, (Vol. 
xxxix. p. 147,) from which it appears that half a tea-spoonful of 
sulphuric acid was given by mistake for castor oil to a child 
a j'ear old, that certain symptoms immediately followed : the 
child cried and was restless, and this led to the discovery of 
the mistake. 

In a case tried at the York Assizes in July 1846 ^lieg. v. 
liodda), a man was convicted of the murder of his infant child 
by the administration of oil of vitriol The moral circumstances 
showed that the poison had been procured by the prisoner; that 
the infant was not likely to have taken it itself; and although the 
child had been frequently fed during the evening, the commence¬ 
ment of the action of the poison was traced to a few minutes 
during which the child was left alone in the care of the prisoner. 
Here the medical eviddbee had a very important bearing, for it 
was properly insisted that the visible effects caused by oil of 
vitriol are almost instantaneous, and admit of no delay in their 
production. The prisoner’s defence was, that he was quite in¬ 
nocent of the charge, and that he had neither bottle nor spoon, 
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nor anything else in the house ; that he put the child into the 
crib, and that it began to vomit; its mother came down stairs,— 
the child was then throwing up something, and he went for a 
doctor. The prisoner was convicted, and executed. The 
reader will here perceive that the administration was clearly 
brought home to the prisoner by this well-known effect of the 
mineral acids in producing immediate symptoms. 

The local action of sulphuric acid on the mouth, throat, and 
gullet is generally very energetic ; the lining membrane is strippe<l 
off in shreds, or peels off in large masses. In a <!ase mcntionetl 
by Sobernheim, the lining membrane of the mouth, tongue, and 
throat, c.ame off in one mass. In another related by Dr. Wilson, 
the patient, during a violent fit of coughing, brought up a largo 
piece of sloughy membrane, which wtis found to consist of the 
inner coat of the gullet much thickened and vci*y firm in texture. 
Its length was eight or nine inches, and its width, that of the 
gidlet; it was of a cylindrical form, and pervious throughout its 
whole extent. (Med. Gaz. Vol. 14, p. 489 ; also Vol. 22. p. 76.) 
This has been observed to occur in other cases. (See Galtier, 
Toxicologic, i. 199.) 

The acid may not go farther than the entranep of the throat. 
In May IS.'iT, a man was admitted into Guy’s Hospital, w'ho 
about four hours previously had by mistake for l)cer taken into 
his mouth about a table-spoonful of oil of vitriol. On finding 
that it had an acid and burning taste, he tweeted it, and none was 
swallowed He immediately took some milk with chalk and 
water. There was no vomiting until an tmjctic w.as given. He 
complained of a burning pain in the mouth and throat: he ar¬ 
ticulated indistinctly, and speaking was painful to him. The 
lining membrane was covered with a thick whitish fur, which was 
peeling off in flakes, leaving a reddish-brown surface. The teeth 
presented a blackish-yellow appearance. Hismouth was filled with 
a frothy, viscid, tenacious fluid, containing shreds of mucous mem¬ 
brane. It was not acid. The attempt to swallow produced severe 
pain and convulsive cough, and the fluid sometimes returned 
through the mouth and nostrils. When food was taken, there 
was a feeling of sickness in the stomach but no vomiting. The 
man progressed favourably. In fourteen days he left the hospi¬ 
tal with his mouth and throat restored to their natural condition. 

The acid produces asphyxia .—This poison may destroy life 
without reaching the stomach,—a fact sometimes observed in 
children. The larynx is then acted on : — the air-passage is 
closed by the swelling of the surrounding parts, and the child 
dies suffocated. In such cases death taRes place very rapidly. 
I have found that rabbits, to which this poison was given, died 
from this cause in the course of a few minutes. Mr. Quain met 
with die case of a child which became asphyxiated under these 
circumstances, while he was performing the operation of trache- 
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otomy. The child rcvived»on inflating the lungs, but died three 
days afterwards of bronchitis. On inspection, it was found that 
the acid had not even reached the gullet. (Lancet, Oct. 29,1836.) 
Owing to this local action on the air-passages, sulj)huric acid 
may easily cause death by suftbeation. (See case by Dr. A. T. 
Thomson, Lancet, Juno 10, 1837.) 

On the other hand, Ryland and Porter have remarked that 
in suicide by sulphuric and other mineral acids, the larynx 
generally escapes injury. In their view, the epiglottis, during 
the act of swallowing, completely covers the upi)cr part of the 
glottis, and thus the acid passes down the gullet without aftect- 
ing the larynx. When the acid has been swallowed by mistake, 
or when forcibly administered, the larynx is liable to be afl'ected ; 
for so soon as the mistake is discovered, which is almost imme¬ 
diately, all the muscles of the fauces and throat arc spasmodically 
afl’ected, and the fluid is ejected, j)artly by the mouth and partly 
by the nostrils ; while, perhaps, a few dro]>s pass at the same time 
into the glottis, causing inflammation and rendering tracheotomy 
necessary. AVlien the poison has been taken voluntarily, the 
mucous membrane of the mouth, gullet, and stomach, will present 
the usual eflccts of the acid— i. e. marks of inflammation and 
corrosion. When it has been taken by mistake, the pai’ts 
chiefly injured are the mouth, throat, epiglottis, and sometimes 
the lips of the glottis ; and when forcibly administered to chil¬ 
dren, there will be symptoms of inflammation of the larynx ac- 
comjjanicd by difliculty of swallowing. The appearance of spots 
on tlie outside of the face and on the neck will frequently furnish 
better evidence of violent administration than any of the changes 
produced in the mouth and throat. Although external sjiots of 
corrosion may be found in any ease of jioisoning by this acid, 
their absence is a strong indicati<m Unit the acid has been know¬ 
ingly or consciously taken. A boy, suft'ering from effects of oil 
of vitriol, stated that a person had given it him for spirit. There 
was no mark on the face and lips, and as it was clear, from an 
inspection of the body, that a large quantity of this corrosive 
liquid had been swallowed, Casper justly concluded that he 
had taken poison knowingly and wilfully, and had then falsely 
accused another. The stomach was perforated, and a large 
quantity of a bloody mucous liquid was found in the abdomen. 
(Handb. dcr Ger. Med. i. 428.) In Dr. Walker’s case (post, p. 
252 , although two ounces of acid were drunk from a teacup, 
there were no stains on the outside*of the lips, angles of the 
mouth, check, neck, or hands, nor upon the clothing. (Ed. 
Month. Jour. 1850, i# 538.) Death may take place, on these 
occasions, from an affection of the larynx alone ; the acid may 
not even have reached the gullet. (See Ed. M. and S. Journ. 
xlix. 583 ; also Med. Chir. Rev. xxviii 399.) A remarkable 
instance of this kind has been reported by Dr. Gull (Med. Gaz. 
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VoL 45, p. 1102, 1850). A lad7 was found dead in a chair 
holding in her right hand a small phial labelled suliihuric acid— 
poison. The body was in an easy attitude, half recumbent, and 
there had been no struggling or motion after the acid had been 
taken. The air-passages, including epiglottis, larynx, and trachea, 
were corroded ; the acid had passed into both lungs, had charred 
them, and by acting on the subjacent ribs had formed a crust of 
sulpJiatc of lime upon the lungs. The large blood-vessels were full 
of solid charred blood resembling blacking. The lining membrane 
of the gullet and stomach was uninjured. None of the acid had 
passed into the stomach. Death had taken })lace from sudbea- 
tion, and as the body was not insjjceted for six days, the acid 
may have produced much chemical action after death. Owing 
to this local action on the air-passages, cyanosis O^lueness of the 
skin) has been occasionally observed among the symptoms. 
(Galticr, Toxicologic, i. 192.) Thus, then, as a rncdieo-legal 
fact of some importance, it is certain that this poison may de¬ 
stroy life without reaching the stomach. We cannot, however, 
say that the discovery of the effects of the poison in the stomach 
would indicate suicide ; becau.'ic in cases of murder, the stomach 
has been found disorganised by it, evidently showing that it must 
have penetrated thus far. There arc at least two instances on 
record in which this poison has destroyed life in consequence of 
its having been injected into the rectum by mistako for a clyster. 
In one case the patient sufl'ered the most acute pain, and died in 
the course of a few hours. (Med. Gaz. xvii. 623; Annales 
d’Hyg., 1846, i. 366.) 

Can a person who has swallowed sulphuric acid exert the powers 
of volition and locomotion ?—The severe pain produced by a largo 
dose of this poison is in many cases sufiieient to deprive a j)erson 
of the power of motion. The patient rolls on the ground in 
agony. Nevertheless, numerous vvell-ob.servcd facts prove that ho 
may sometimes retain astonishing self-commanfl. In the case of 
Mr. Schwabe, who died in twenty-four hours from a dose of six 
drachms of sulphuric acid, it was jirovcd that the deceased, 
after having swallowed the acid, beckoned to a cabman, got into a 
cab, and told him to drive to his house as fast as he could. The 
deceased had at the time a handkerchief to his mouth, and the only 
circumstance nlWced by the driver was, that he looked very pale. 
(Med. Gaz. xxxvi. 826.) A (tase is quoted by Dr. Galtier, in 
which a man, jEt. 52, after having taken some soup, swallowed three 
ounces of commercial sulfuric acid. He threw himself upon his 
bed, and it was not until between three and four hours afterwards 
that the severe pain which he suffered cdibpelled him to seek for 
assistance. He got up, dressed himself, and was conveyed to 
the hospital, where he died five hours after swallowing the poison. 
i(Toxicologie, i. 189.) In another case, a child, sat. 9, swallowed 
«n ounce of oil of vitriol, and although instantly seized with 
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severe pain in the throat and stomach, he was able to ran home 
and inform his parents. (Med. Gaz. xxxix. 116.) This reten¬ 
tion of power cannot always be referred to the fact of the. sto¬ 
mach containing food or liquid sufficient to dilute the poison : 
because, in Mr. Schwabe’s case, the acid was not taken until 
some time after a meal. In Dr. Walker’s case (post, p. 2.52) the 
})atient was able to get out of bed and sit on a nightstool, twenty 
liours after he had taken two ounces of oil of vitriol, and five 
hours before he died from its effects. These facts are important 
in a medico-legal view, as the following case will show. In 
December 184.1, a soldier was found lying on the pavement, and 
suffering from the effects of sulphuric acid. When questioned, 
he declared that he had been poisoned at a wine-merchant’s 
shop. Tlic man soon died, and the inspection showed that his 
death had been caused by sulphuric acid, taken probably in a 
diluted state. None of the acid was discovered in the matter 
last vomited, or in the stomach of the deceased : that which was 
first vomited had not been collected 1 Nevertheless, the cause 
of death was very clear. The wine-merchant’s shop wliere the 
deceased said he had been poisoned, was at some distance (not 
specified) from the spot where his body was found ; and on (he 
question being put to MM. Ollivierand Chevallier, they gave it 
as their opinion, that the deceased could not have exerted a 
power of locomotion for so great a distance, and affirmed that, 
in their judgment, based upon cases fatal within a similar period 
of time, the deceased could have walked only a very short dis¬ 
tance after swallowing the iioison." They therefore inferred that it 
was a case of suicide, tind not of homicide. (Ann. d’Hyg. 184,5, 
i. 179.) Considering the facts above detailed, and that the sul¬ 
phuric acid was in this instance diluted, the medical oitinion 
here given appeai-s to have been somewhat stronger than ])ru- 
dence would warrant. A person who has taken sulphuric 
acid may undoubtedly retain a power of locomotion; but the 
degree to which it may be exerted, must depend on the special 
circumstances of the case. 

In October 1856, a man who had swallowed by mistake a 
dessert-spoonful of oil of vitriol, tyas admitted into (juy’s Hospi¬ 
tal. He Mms able to walk up stairs to* his bed, and did not 
a}>pear very ill, although dejected. The lining membrane of his 
mouth was of a brown colour. He vomited slightly at first, and 
there was one fluid evacuation from the bowels of a brown colour. 
On the two following days he appcaretl depressed, but there were 
.no urgent symptoms. Tlie case was considered slight, and there 
was every expectation that he would recover. He died suddenly 
on the third day. Mr. Porter mentions the case of a girl, who 
after having swallowed a quantity of concentrated sulphuric acid, 
sat quietly down to tea with some friends, although the quantity' 
of acid taken was sufficient to cause her death in a few hours. 
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Another case is related in which a man took a second dose of 
the same acid, because he thought the first might not be suflicieut 
(Med. Chir. llev. Vol. 28, p. 399). 

Can the stftaptoms produced hy this poison cense and re-appear ? 
— In general, it is observed that the symptoms continue to in¬ 
crease in severity until death, when the ca&e is rapid :—but there 
may be remissions, and, just before death, the pain and suttcring 
have been observed to become considerably abated. In other 
cases, as in that above related, there may be an intermission of 
the symj)toms, although the case may ultimately jirove fatal. 
The follow ing case, communicated by tbe late Dr. .Tohnson, to 
the Westminster Medical Society, in October 1836, is in this 
respect singular. A person swallowed two ounces of concentrated 
sulphuric acid. After suflering from severe symptoms, the patient 
rallied and apparently recove.rcd. A few days afterwards, during 
a severe fit of coughing, he brought up a quantity of the acid in 
its pure state :—the acid having, it is said, been a fortnight in 
the stomach ! It produced, in its passage upwards, fatal inflam¬ 
mation of the larynx. On inspection, it was ascertained that the 
acid had been surrounded by a cyst, formed by secretions from 
the stomach, which burst during the fit of coughing. This is an 
extraordinary case, and, so far as I know, unexampled in the 
history of poisoning. In explanation it has been suggested, that 
when concentrated sulphuric acid is dropped guttatim into albu¬ 
men, a cyst of coagulum fljrms .around tbe globules of acid, and 
preserves the remainder from its action, 'rids eflect, however, 
is only temporary, and it will not satisfactorily account for a 
large quantity of the ])oison being swallowed and retained in the 
human stomach for a fortnight without Injury. 

Among the secondary symptoms of poisoning by this acid, 
when the person survives some days or weeks, should be men¬ 
tioned profuse salivation. This was observed in Mr. Tatham's 
case. (G. H. liep. iv. 390, Oct. 1846.) Salivation commonly 
occurs about the second or third day — sometimes later. Des- 
granges observed a inilijiry eruption on the skin among the se¬ 
condary consequences of poisoning by sulphuric and nitric acid. 
(Belloc, Cours de Med. Leg. 120 ; Galtier, Traite de Toxico¬ 
logic, i. 176.) • 

Appearances after death. —Casjrer states from his observa¬ 
tions, that the bodies of persons poisoned by sulphuric, and proba¬ 
bly other mineral acids, resist ])utrefaction ; they remain fresh for 
some time, and give out no offensive smell on inspection. He 
attributes this to the acid neutralising the ammonia of the putre^ 
factive process. (Handb. der Ger. Med., i. 400, 429.) The effects 
produced by this acid arc not always found in the stomach ; they 
may be confined to the region of the throat and air passages. 
In an insjrection of the body, the whole course of the alimentary 
canal from the mouth downwards, ought to be examined; since 
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in all recent or acute cases, it is in the gullet and throat that wo 
ol)tain strong evidence of the action of a corrosive poison. The 
discovery of the usual marks of corrosion in these ])arts, is always 
higlily corroborative of the signs of poisoning found in the sto¬ 
mach. During the inspection, the examiner must not omit to 
notice any spots on the skin produced by the action of the acid : 
—'these are commonly of a dark brown colour, and are situated 
about the mouth, lips, and neck. The aj)pearances met with in 
the body will vary according to whether death has taken j)hico 
rapidly or slowly. Sui)posiiig the case to have proved fatal very 
rajndly, the membrane lining the month may be found white, 
softened and corroded ; but this appearance may be absent. It. 
was just now observed, that when the poison has been adminis¬ 
tered by a s])Oon, the mouth may escape the chemical action of 
the acid. In the case of the Queen v. Thowas (Monmouth Lent 
Assizes, 1S47) it Avas ]u oved that the throat, gullet, and stomach 
of the deceased, an infant ten days old, were much corroded by 
sulphuric acid, which had been given to it in a diluted state ; but 
there was no appearance of injury to the mouth. This was jiro- 
bably owing to a spoon having been used, and the poison having 
been poured <lown the throat slowly, as till; mucous membrane 
Avas extensively corroded at the back part; and it Avas clear, 
therefore, that some corrosive substance had jiassed into the 
fauces. The mucous menihranc of the throat and gullet Avill 
commonly be found corroded, having sometimes a brownish or 
ash-grey colour. The corroded membrane of the gullet is 
occasionally di,si)osed in longitudinal folds; portions of it being 
partly detached. The stomach, if not perforated, is collapsed and 
contracted. On laying it open, the contents arc commonly found 
of a dark broAvn or black colour, and of a tarry consistenej', 
being formed in gre.it part of mucus and altered blood. The 
contents may or may not ’ be acid, according to the time tho 
patient has survived, and the treatment Avhich has been adopted. 
On remoA’ing them, tho stomach may be seen traversed by black 
lines, or the whole of the mucous membrane may be corrugated, 
and of a dark brown or black colour. This blackness is not 
removed by Avashing. On stretching the stomach, traces of in¬ 
flammation may be found between the folHs, indicated by a deep 
crimson-red colour. On removing the blackened membrane, tho 
red colour indicative of inflammation may be also seen in ^he 
parts beneath. Both the dark colour and marks of inflammation 
are sometimes partial, being confined to insulated portions of the 
mucous membrane. When the stomach is perforated, the coats 
are softened, and the edge of the aperture is commonly black and 
irregular. In one case the fore part of the stomach presented a 
number of small holes, having black margins. In removing the 
stomach, the aperture is apt to be made larger by the mere Avcight 
of the organ. The contents do not alAvays escape j but Avheu 
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this occurs, the surrounding parts are attacked by the poison. In 
a case which occurred at Guy’s Hospital, the spleen, the liver, and 
the coats of the aorta, were found blackened and corroded by the 
acid, which had escaped through the ])erforation. The perfora¬ 
tion of the stomach probably, in some instances, takes place after 
death from the chemical action of the acid. J)r. Craigie, of Edin¬ 
burgh, thinks that even when there is no perforation of the sto¬ 
mach, the acid may find its way by transud.ation through the coats 
of the organ, in a very short time al ter it has been swallowed. In 
a case in which two ounces of the strong acid had been swallowed, 
and the person died in three hours and a half, he found that the 
peritoneum and the fluid contained in it, reddened litmus paper 
strongly. There was also a slightly acid reaction even in the 
serous membranes of the chest. It does not appear, however, 
that the nature of this acid was determined by the application of 
any test. When the person has survived for eighteen or twenty 
honrs, traces of corrosion and inflammatory action may be found 
in the small intestines. In one case the mucous mend)ranc of the 
ileum was corroded. In a case which occurred to Dr. Walker of 
Inverness, a man died in twenty-five hours after he had swallowed 
two ounces of oil of vitriol. On inspection, the mucous mem¬ 
brane of the .stomach was destroyed, and the whole surface 
darkened. The greatest amount of injury was at the intestinal 
end, where three small perforations were found. The orifice of 
the pylorus was swollen, constricted and hardened ; it was so 
small as to admit only of a silver probe. The duodenum had 
also much sulFered. I'lic first two inches of the arch of the aorta 
were very much inflamed. (Edin. Mon. Jour., June 18.50, p. 
538.) Baron Dujtuytren met with a case in which a woman died 
in seven hours from the effects of oil of vitriol. The mucous 
membrane of the gullet was raised by the action of the acid into 
longitudinal folds ; that of the stomach was covered with Ijlack 
irregular spots—the coats were in a jiuffy state, and had a 
cauterised or burnt appearance. The pylorus and duodenum 
presented similar appearances. (Med. Gaz. vol. xi. p. 813.) In 
the case of a boy poisoned by concentrated sulphuric acid, the 
inner lining of the ccstmhagus was puckered, dry, and brittle: it 
was readily detached %rom the parts beneath, and came off in 
small scale-like portions. The stomach was not perforated, the 
coats were thin and allowed the contents to be seen through them. 
When ojtened, the whole of the raucous membrane was of a dark 
colour, ap})arcntly .stained by a bloody fluid, four ounces of which 
were contahied in the stomach. The large end was unaltered, 
but the whole circumference of the smaller end almost midway 
between the two openings was black, irregular, rough, and 
thickened. The mucous membrane was here destroyed,—blood 
had been effused, and this had been coagulated and darkened by 
the action of the acid. The blood adhered to the corroded mcm- 
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brane. (Roapell on tbc effects of Poisons, plate v.) Tlie interior 
of the larynx as well as of the bronchial tabes, has also presented 
marks of the local action of the acid. Thb acid has thus destroyed 
life without reaching the stomach (ante, p. 247). It is impor¬ 
tant for thoi medical witness to bear in mind, that the throat and 
gullet arc not always corroded; the mucous membrane some¬ 
times presents merely black specks or points. Strange as it may 
api>ear, cases are recorded in which, notwithstanding the passage 
of the poison into the stomach, the gullet has escaped its chemical 
action. . Mr. Dickitison has reported a case of poisoning by 
sulphuric acid in which there was no corrosion of the mouth or 
throat. The patient, a female, a;t. 52, recovered in about five 
months. The stomach had probably sustained injury, as the 
most urgent symptoms were constant vomiting after taking food, 
and obstinate constipation. The quantity of acid swallowed was 
half an ounce, mixed with half^n ounce of w.ater. The patient 
felt immediately a burning sensation at the ])it of the stomach 
(Lancet, Nov. 26, 1853, j). 502). The acid had here evidently 
lost its corrosive power by dilution. When the acid has been 
taken in a still more diluted state, the marks of inflanimation on 
the mucous membrane arc more decided, and the blackening is 
not so considerable. Nevertheless, the aeid, unless too much 
diluted, acts upon and darkens the blood in the vessels, as well 
as that contained in the stomach, although it may not blacken 
the mucous membrane or the contents. Owing to the absence of 
corrosion in the throat and gullet, it might be assumed that 
sulphuric acid could not have been swallowed; and, in this 
respect, a case reported by M. lllondlot of Nancy is of im¬ 
portance. This gentleman was required to ( xaruinc the clothes 
and viscera of an infant named lioullet, aged two months, that 
had died from the effects of sulphuric acid. The tongue, pharynx, 
and gullet presented no mark of corrosion, or of any appearance 
indic^ling that a corrosive substance had been in contact with 
them. There was no eschar or alteration of colour in any part. 
The appearances in the stomach were not very striking. An 
analysis showed that sulphuric acid existed abundantly on the 
clothing, but not a trace of the j>oison could be detected in the 
viscera. The case was remitted to MM. Devergie, Barse, and 
Lesueur for examination ; they confirmed the conclusions of M. 
Blondlot, and pronounced an opinion that, notwithstanding the 
absence of marks of corrosion in the viscera, and of the acid 
from their contents, the deceased had died from sul}>huric acid 
administered to it. They were inclined to attribute tljc absence 
of the poison to vomiting and elimination by the urine. (Journal 
de Chimie Medicale, 1846, ii. 17.) 

This case may be contrasted with that of Thomas, tried at the 
Monmouth Lent Assizes, 1847. The deceased infant in this 
instance was ten days old. The mother was charged with having 
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ndministeted sulphuric acid to it, and thus cij.uscd its death. 
Tlie gullet, stomach, and intestines wci'c more or less corroded, 
but the mouth had escapcXl the action of tlic acid. No sulphuric 
acid was found in the body, but it was abundantly detected on 
the clothes of the child. The two cases are therefore very similar, 
and only differ in the fact, that there was evidence of corrosion 
by sulphuric acid in the English case. The counsel who defended 
this case contended that “ no ‘ traces of unfairness ’ were to be 
discovered in the mouth ; and how could a poison so strong and 
disagreeable to the taste, be got down the throat of an infant so 
young without leaving some ill effect behind in the mouth of 
the child.” The learned judge (now deceased) who tried the 
case is reported to have told the jury, that the evidence of me¬ 
dical witnesses was “ generally a matter of conjecture or guess,” 
and that the “ traces of unfairness ” (chemical corrosion) in the 
gullet and stomach “ might hav^becn produced by other sub¬ 
stances (!) and not by the poison itself!” llcncft the reader 
will not be surprised to learn, that in the case in which the evi¬ 
dence of death from sulphuric acid was strongest, the accused 
])arty was acquitted ; while, in that in which it was less cogent 
(/. e. in the Erench case), but better sifted and appreciated, 
the prisoner was convicted and condemned to hard labour for 
life. 

Dr. Chowne has reported a case which proves that a great 
legal mistake was here committed.' A woman, set. 52, swal¬ 
lowed from a cup about a tablespoonful • of strong sulphuric 
acid. She informed Dr. Chowne that she was “strangled” the 
moment it got into her throat, and she fell to the ground. The 
usual symptoms appeared, and she died in two days. “ The 
mucous membrane of the cheeks, gums, and tongue, was not 
excoriated at any ])art.” (Lancet, July 10, 1847, p. 36.) It 
will be seen from this statement that even concentrated sulphuric 
acid may pass through the mouth without necessarily l|pving 
“any traces of unfairness;” and yet the absence of these 
marks in Thomas's case was actually taken ;is a proof, not only 
that sulphuric acid (although diluted) had'not been swallowed, 
but that the corrosion of the oesophagus, stomach, and intestines 
depended on natural causes! The case related by Dr. Chowne 
establishes also another important fact, namely, that symptoms 
are immediately perceived, although the mouth may not bo 
chemically corroded by the poison. The woman felt strangled 
so soon as the acid had reached her throat. 

In a c^se related at p. 249, in which the patient died on 
the third day, the appearances were peculiar. The mucous 
membrane of the mouth, tongue, epiglottis, and’ gullet was of a 
yellow colour,—the membrane could bo easily peeled off. The 
parts about the larynx, where the acid had come in contact with 
them, were coloured yellow and slightly swollen. The mucous 
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membrane of the oesophagus was only superficially coloured. 
The substance of the gullet was inflamed and swollen to thrice 
its natural thickness. Tlie stomach contained about a pint of 
bright yellow fluid, which was not acid, and which did not 
yield any sulphuric acid on analysis. The greater end of 
the stomach presented the same yellow colour as the gullet. 
The pyloric, or intestinal half, was blackened (quite charred), 
and raised into swollen masses or ridges. These would soon 
have sloughed off. The black appearance was owing to the 
carbonizing action of the acid on blood effused in the sub¬ 
mucous tissue. The coats of the stomach, although not per¬ 
forated at tliis part, were readily torn. Tlie charred appearance 
of the stomach ended at the pylorus : but for the first three 
inches the folds (rugte) of the duodenum (or small intestine) 
were slightly blackened. . The remainder of the intestines pre¬ 
sented no unnatural appearanfll. The small intestines con¬ 
tained a yellow fluid like that found in the stomach. The blood 
presented no remarkable appearance. The other organs were 
healthy. 

When the poison has been taken in a diluted state, the marks 
of inflammation on the mucous membrane arc more decided, and 
the charring is not so consideraldc. Nevertheless, the acid, un¬ 
less too much diluted, acts upon and darkens the blood in the 
vessels, as well as that contained in the stomach, although it 
may exert no carbonising action on the mucous membrane or 
on the contents. 

Chronic poisoning .—The appearances just described will not, 
of course, be met with in protracted cases, Jf the person survive 
sufficiently long, all signs of inflammation and corrosion will 
disapi)car. Thus, in a case in which a child survived twenty- 
five days, the mucous membrane of the mouth and throat was 
sound but pale ; that of the gullet, stomach, ami duodenum was 
smooth, and equally free from any marks of corrosion or in¬ 
flammation. (G. 11. Hep., Oct. 184r>, 390.) Casper met with 
two cases in children ; in one the child survived three days and 
in the other eight days. In both, the mucous membrane was 
I)ale. In the case of thrc(; days’ duration there was no erosion of 
the gullet (Handb. der Ger. Med. i. 421.) 

The subjoined case shows the appearances which were met 
with when death did not occur until the eleventh day :—C. 1)., 
a female lunatic patient, act. 55, was admitted into Guy’s Hos- 
I)ital on Oct. 6th, 1855, and died Oct. 16th. Two hours before 
admission, and before her breakfast, she drank a wincglassful of 
vitriol. On admission, no stains were perceived on the month, 
—she was in a state of collapse,—almost pulseless, the skin 
cold, and she was unable to swallow. In two hours she became 
warm, and vomited some thick bloody liquid, which contained 
sulphuric acid. There was also a discharge of blood from the 
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bowels. In about ten or twelve hours she was able to swallow 
milk and arrowroot. She continued to vomit and pass blood bj^ 
the bowels for several days. She w'as much reduced in 
strength, but there were no very urgent symptoms. In four 
days after her admission she was able to swallow without diffi¬ 
culty. She had purging, but without blood, and the vomiting 
ceased. On the day of her death she sal up and spoke as 
usual, but in the evening was unexpectedly found dead. 

The body was inspected seventeen hours after death. The 
mucous membrane of the mouth was white, of the throat and 
gullet pale, and covered by a graimlar dc-posit (of epithelium). 
The mucous membrane was not destroyed. The stomach was 
slightly contracted : it contained two ounces of yellow fluid, 
like the yolk of egg, and a thin membrane of the same colour 
attached by one end. It coiisisted of the lining membrane of 
the upper part of the stomac*traversed by vessels filled with 
coagulated blood. The central portion of the organ had also 
lost its mucous membrane. The destruction of the membnane 
continued into the duodenum. The small intestines u'ere con¬ 
gested, and ii false membrane was found in the jejunum. The 
whole of the large intestines was acutely inflametl, tlic interior 
being covered by adherent false membranes. The liver and 
kidneys were healthy. In a case whicdi proved fiital on the six¬ 
teenth diiy, the stomach was found ))erforatcd, itut adherent to the 
coverings of the abdomen. The mouth, throat, and gullet pre¬ 
sented no marks of corrosion. The quantity of acid taken 
(consisting of two-fifths of strong acid) amounted to two 
ounces. When first seen, the surface of the mouth was white. 
(Med. Times and Giizettc, IX-c. 19, 1857, p. 629.) 

In other instances the mucous membrane has been found 
either entirely destroyed, or more or less ulcerated. M. Louis 
met with a case fatal after two months. Q’hc patient suffered 
under the usual primary symptoms. During the latter part 
of the illness there was habitual constipation, with great 
thirst. Three days before death, black liquid matter, pro¬ 
bably altered blood, was pas.sed from the bowels. On in¬ 
spection, the mucous membrane of the gullet was destroyed ; it 
was ulcerated, and the first portion perlorated. In some spots 
the muscular coat was wholly destroyed, while in others it 
was generally thickened. The mucous membrane of the 
stomachwasfoundnleeratcd, and in some parts gelatinised ; at the 
lower part it had a bluish tint (Med. Gaz. Vol. xiv. p. 31). Simi- • 
lar ulcerations in the gullet and stomach were found in the case 
of a female who died in sixteen days, from the effects of an ounce 
and a half of sulphuric acid. Dr. Clcndiiming, who reports the 
case, states that there was ulceration and loss of substance at 
the two ends of the stomach, with thickening and corrugation 
at the apertures. The pylorus was thickened and narrowed. 
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The stomach was much injected and swollen, and at the greater 
end there was softening and erosion. Obstinate constijiation, 
with great difficulty in swallowing, were among the most urgent 
symptoms (Med. Gaz. Vol. xvii. j). .340). This destruction of 
the inner coat of the stomach leads to death, by impairing the 
function of digestion. In several eases, the aperture of the 
pylorus has been found much contracted. (Galtier, op. cit. i. 
197.) Sometimes stricture of the oesophagus is a consetjuence of 
the local action of the acid, ( A rare case of recovery from stricture 
thus produced, is reported in Med. 'J'imes and Gazette, May 15, 
1858, p. 510.) Tlie common secondary causes of death in these 
chronic eases, are fever, irritation, or exhaustion. There will be 
occasionally a difficulty in connecting death with the poison 
when the person stirvives ; but it api)ears to mo the difficulty 
was unnecessarily created in the following case (_2t(g. v. Connell, 
Central Criminal Court, Nov. 1852). The prisoner had admi¬ 
nistered oil of vitriol toller mistress's infant seven weeks old. 
The child recovered from the first etfects, but was subsequently 
.attacked with infiammation of the windpipe. It died in convul¬ 
sions on the sixteenth <lay from the date of taking the poison, 
'i'he medical witness stated, tlnit owing to the efl'eets of the acid, 
the child was unable to take food ; this brought on great debility, 
and this debility was likely to induce convulsions, for which no 
other cause was apparent. Convulsions, Jiowever, were here 
treated, not as a symptom, but as a specific disea.se. dhe medi¬ 
cal witness coidd not say, in cross-examination, that they might 
not have proceeded from other causes, and on this wide contin¬ 
gency, the jury acquitted the prisoner (see .ante, p. 145, Convul- 
.siONs). The prisoner was subsequently indicted for the felonious 
administration of the oil of vitriol. A bottle was traced to her 
possession, which she said (being a Koman Catholic) contained 
“ holy water.” On analysis, liowe ver, the acid which had corroded 
the skin and dress of the child, was found in it. For the defence 
it was sttifgested that the unfortunate occurrence ” was the 
result of accident, a theory which the jury adopted ! The case 
of Heg. V. Brennan, for poisoning an infant with oil of vitriol 
(Chester Win. Ass. Dec. 1856), ended also in a verdict of not 
guilty, although neither accident nor suicide could be suggested. 

Absorption and Elimination .—It has been a disputed question, 
whether sulphuric acid is or is not absorbed and carried into the 
circulation in cases of acute jjoisoniiig. M. Bouchardat considers- 
that it is absorbed, and that it causes death by leading to a 
coagulation of the blood in the heart, aorta, and large. blood¬ 
vessels. He has found coagula (clots of blood) in two cases in con¬ 
siderable quantity; and in one of them, the lining membrane of the 
aorta was reddened. (Annales d’Hygiene, 1837, i. 362.) I have 
observed this last-mentioned appearance in one case, as well as 
the occurrence of coagula in two instances; but there does not 
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seem to be any reason for believing that they result from the action 
of a portion of sulphuric acid absorbed. (Galticr, Toxicologie^. 
190,191.) In analysing these coagjila taken from persons who 
had been killed by sulphuric acid, I have not found a trace of the 
acid in them. According to Orfila, the absorption of these mineral 
acids may take place owing to their compounds with albumen being 
soluble and neutral. There is no doubt that all these albuminous 
compounds are soluble in a large quantity of water, but they are 
insoluble when much acid is present. In a case recorded by Dr. 
Lethcby to the P.athological Society, a chemical analysis of the 
■urine proved that the acid was rapidly eliminated by this secre¬ 
tion. The quantity thus passed within four days was consider¬ 
able. (Med. Gaz. xxxix. 116 ; ante, p. 29.) 

The reader will find that this subject has been fully considered 
by Dr. Geoghegan, to whose ex[)eriments reference has been 
elsewhere made (ante, p. 29 ; also Med. Gazette, Vol. xlviii. p. 
3.‘10). In a case in which a woman swallowed one ounce and 
a half of oil of vitriol, and .survived thirty-one hours, he states 
that he found traces of sulphuric acid in the .scrum of the peri¬ 
cardium and the kidney. There was none in the blood ; but a 
quantity of free phosphoric acid, which he considered to be the 
equivalent of the sulphuric acid which had been absorbed and 
had decomjjORcd the alkaline pliosphate of the blood ; the Alka¬ 
line sulphate produced having been (diminated from the kidney. 
The stomach was perforated, and the organ was empty. In Dr. 
Walker’s case (ante, p. 252), we are informed that there was. a 
trace of sulphuric acid in the serous fluid at the base of the 
brain, and a larger quantity in tl»e blood contained in the heart. 
There was none in the stomach, and only a slight trace in the 
duodenum.. (Ed. Monthly Journ. .Tunc 1850, p. 538.) 

It will be apparent from these statements, that the results of 
experiments for the detection of absorbed sulphuric acid in 
the blood arc conflicting. According to Casper, in this form 
of poisoning the blood has always an acid reaction, cve» in those 
org.ans which arc healthy ; it has also the consistency of treacle 
and a cherry-red colour. He found, in one instance, the peri¬ 
cardial fluid acid, and in another,—the case of a pregnant female, 
the amniotic fluid was acid (Handbuch dcr Ger. Mcdicin, 1857, 
Vol. i. p. 400, 430); but he did not test the liquid for sulphuric 
or phosphoric acid. Professor Cams has reported a case in 
which the acid was taken by a pregnant female, and it was 
found not only in the water of the amnios, but in the cavity of 
the pleura and peritoneum of the foetus, as well as in the heart 
and bladder. (Beck’s Med. ,Tur. Vol. ii. p. 429 ; and Bulletin 
des Sciences Medicales, Vol. xiii. p. 72.) 

Fatal Dose. —The dangerous effects of this poison appear to 
arise more from its degree of concentration, than from the absolute 
quantity taken. The quantity actually required to prove fatal, 
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must, depend on many circumstances. If the stomacli is full 
when the .acid is swallowed, its action may be spent on the 
food and not on the stomach; and a larger quantity might thus 
bo taken than tvould suffice to destroy life if the organ were 
empty. In one case, one drachm of. sulphuric acid destroyed 
life in seven days r—in another {Humphreys' case, ante, p. 113, 
also Med. Gaz. viii. 77), about one drachm and a half destroyed 
life in two days. In Mr. Schwabe's case, six drachms de¬ 
stroyed life in twenty-four hours, (Med. Gaz. xxxvi. 826.) 
In one instance, a patient survived fifty-five hours after taking 
three fluid ounces of the concentrated acid (Dr. Sinclair, Med. 
Gaz. Vol. viii. p. 624) : in another, related by Sobemheim, a man 
swallowed an ounce and a half of the concentrated acid, and yet 
slowly recovered from its effects. (Handbuch dcr Prakt. Tox. 
684.) In a. case, quoted by Dr. Craigie, a young woman aged 
18, recovered after having taken two ounces of concentrated 
sulphuric acid. She was completely restored in about eighteen 
days. (Ed. Med. and Surg. Jour., April 1840.) Another in¬ 
stance of recovery after two ounces of the concentrated acid 
had been taken, is reported by Mr. Orr (Med. Gaz. iii. p. 255). A 
remarkable instance of recovery from a large dose was observed 
in a cose which occurred ■ in the practice of M. Bictt. The 
patient, a man, aged 31, swallowed by mistake three ounces 
(by weight ?) of commercial sulphuric acid. Severe burning 
pain and vomiting immediately followed; the man fell and 
rolled on the ground in agony, but nevertheless was able to 
walk some distance to the hospital without assistance, although 
he rested occasionally. Milk j^nd magnesia were freely given to 
him, and in a week he perfectly recovered. The most striking 
symptom was excessive salivatio®, which set in on the second day 
and continued for three days. (Galticr, Toxicologic, i. 186.) 
It is probable that, in these instances of recovery from large 
doses, the greater part of the poison is expelled in the matter 
first vomited. In Dr. Letheby’s case, the patient, a child only 
nine years old, recovered in a short time, after having swallowed 
one ounce of concentrated sulphuric acid. In this case nothing 
was done for five minutes ; for the first few days the patient was 
copiously salivated. (Med. Gaz. xxxix. 116.) The smallest 
quantity which I have been able to meet with as having proved 
fatal, was in a case already quoted. Half a teaspoonful of con¬ 
centrated-sulphuric acid w'as given to a child, about a year old, 
by mistake for castor- oil. The usual symptoms came on, with 
great disturbance of the respiratory functions; and the child died 
in twenty-four hours. The quantity here taken could not have 
exceeded ybrty drops. (Med, Gaz. xxxix. 147 ; see also ante, 
p. 193.) It is, however, doubtful whether this small quantity 
w’ould have proved fatal to an adult. The smallest fatal dose 
which Dr. Christison states he has found recorded, was one 
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drachm; it was taken by mistake, by a stout young man,, and 
killed him in seven days. (Op. cit. 162.) 

Period at which death takes place.— It has been already 
stated, that the average period at which death takes place in 
cases of acute poisoning by sulphuric acid, is from eighteen% 
twenty-four hours. Death has frequently occurred suddenly and 
unexpectedly, when the patierft appeai’ed to be progressing to 
recovei’y. If the stomach is perlbrated by the acid, it proves 
more speedily fatal. In an instance, reported by Dr. Sinclair, in 
which a child about four years old died in four hours,—the stomach 
was perforated. When the acid acts upon the air-passages, 
death may be a still more speedy consequence from suffocation; 
and owing to this, it appears to be more rapidly fatal to children 
than adults. But in one case of an adults elsfj^here recorded 
(ante, p. 248), it must have destroyed life by its action on the 
air-passages during swallowing. Dr. Craigie mentions a case 
in which three ounces of concentrated sulphuric acid destroyed 
life in three hours and a half; but the shortest case on record is, 
perhaps, that mentioned by Rcmer in Ilufeland’s Journal. In 
this instance death took place in two hours. A case, which 
proved fatal in two hours, is reported by Casper (Handb. der 
Ger. Med., 1857, i. 422). The stomach in this case was quite 
blackened, and so soft that it gave way like blotting-paper. 
The stomach was found perforated, and the omentum blackened. 
There had been some vomiting, but sulphuric acid was detected in 
the corroded parts. In the case of a child a year and a half old," 
criminally poisoned by its mother, death took place in one hour. 
There were parchment-coloured ^^reaks and spots at the corners 
of the mouth, and on the arms and hands of the child. The 
stomach contained a dark aci^ duid, consisting of blood and 
mucus, — the coats were softened to solution. The gullet was 
firm, and the mucous membrane had a grey colour. (Op. cit. 
p. 426.) A case, in which life was destroyed with equal rapidity, 
is reported in the Edinburgh Monthly Journal, 1854 (p. 138). 
A woman took a wine*glassful of oil of vitriol (s. g. 1‘833), in 
mistake for ale. In spite of treatment, she died in one hour. 
The stomach was perforated, and the acid had escaped; the 
coats were softened; the edges of the aperture were ragged; 
and the mucous surface, generally, was mottled with dark-brown 
patches. Another instance of death in two hours is quoted by 
Galtier (Toxicologic, i. 193). A case is reported by Mr. Watson, 
in which a woman swallowed two ounces of the strong acid. 
She died in half an hojir^ but it appears that a quarter of an 
hour before death she had made a deep wound in her throat, 
which gave rise to great htemorrhage. The stomach was found 
extensively perforated; — but it is highly probable that in this 
case the wound accelerated death. 

On thd'^'other band, there are nomerons instances reported 4n 
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which the poison proved fatal from secondary causes, at periods 
varying from one week to many months. In one instance, a 
child recovered under treatm^ from the first effects, but died 
of starvation after twenty-five days, from the impossibility of 
retaining any kind of food on ^ stomach. (G. H. Rep., Oct. 
1846, 396.) A remarkable case of a similar kind occurred to 
Dr. Wilson of the Middlesex Hospital, and is referred to by 
Mayo in his Outlines of Pathology. A young woman swallowed 
about a table-spoonful of sulphuric acid on the 4th of January, 
and died from its effects on the gullet, on the 14th of November 
following. She gradually wasted away, and sank from innutri¬ 
tion. This was forty-five weeks, or eleven months, after she had 
swallowed the poison. There is no doubt that the acid may 
prove fatal at all intermediate periods, and at intervals much 
longer than this; but the longer this event is protracted, the 
more difBcuIt will it be to ascribe death to its effects. Dr. Beck 
refers to a case in which death took place from stricture of the 
ecsophastus two years after the poison had been taken. (Med. 
Jur. Vol. ii. p., 426.) 

Treatment. —Although it is the general practice to give mag¬ 
nesia and chalk freely in milk or water, it appears to me, from a 
case which I had the opportunity of examining, that a solution of 
carbonate of soda in milk and water, properly diluted, and given 
in small quantities at intervals, would act more eflFectually and 
more speedily in neutralising the poison. The insoluble particles 
of magnesia adhere closely to the mucous membrane, and do 
not readily come into contact^with the acid. In examinisg the 
dark tarry matter vomited by a child half an hour after the con¬ 
centrated acid had been taken, I found it still intensely acid, 
although during the whole period, a magnesia mixture had been 
freely given in divided doses. This objection would not apply 
to the use of bicarbonate of magnesia or lime ; and the evolution 
of carbonic acid would be a* minor evil compared with the action 
of sulphuric acid in an unncutralised or imperfectly neutralised 
condition. Sobernheim and Simon relate several instances in 
which persons who had taken this poison, were apparently 
saved by the free use of these alkaline diluents. In the absence 
of these substances, oil may be freely administered. Carhpnate 
of magnesia mixed with oil has been sometimes beneficially ^iven. 
There is often great difficulty in making the patient swallow ;— 
the throat being swollen, and blocked up with shreds of tough 
coagulated mucus and phlegm. Hence it has been recommended 
to employ the stomach-pump for the purpose of injecting the 
liquids into the stomach. The use of this instrument ought, 
however, if, possible, to be avoided; since it is only likely to 
lacerate and perforate the structures which are softened and 
corroded by the acid. When there are symptoms of. suffocation 
from an afiection of the larynx, tracheotomy must be resorted 
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to. On the whole, the antidotal treatment of cases of poisoning 
hjr snlphuric acid has not been very succ^sful, the patient not 
liaving been seen sufBciently by a medical man to s^e 
lunch hope of success. It should ^ remembered, that the poiTOi 
begins to act instantly ; and if ;^e stomach be at the time empty, 
there is but little prospect of^aving the i)aticnt. These cases 
often prove fatal even when every trace of the poison has been 
removed from the stomach, owing to the extensive local injuries 
produced. 

That this antidotal treatment may, however, occasionally be 
the means of saving life, the following case, related by Barzel- 
lotti, will show. A man aged 40, swallowed by mistake a quan¬ 
tity of the oil of vitriol, and was brought to the hospit.al of fclanta 
Maria Nuova. Ho was suffering from intense burning pain in 
the throat and abdomen, as well as from other severe symptoms j 
calcined magnesia in water was given to him at short intervals, 
until it was supposed enough had been taken to neutralise the 
acid. A quantity of tepid water was then administered to pro¬ 
mote vomiting ; and, on examining the vomited matters, it was 
found that the sulphuric acid was neutralised by magnesia. 
The patient was then bled ; leeches and fomentations were 
applied to the stomach, and bland liquids prescribed. The man 
slowly recovered, suffering from difficulty of swallowing and 
severe cough. In one fit of coughing he expelled a mass of 
false membrane, of the form and size of the gullet. The 
abdomen and throat were tender at the time of his discharge. 
(Questioni di Mediciiia Legale, iL 307.) It is to be observed, 
that cases of accidental poisoning like this, much more frequently 
do well than those of suicide—the quantity of poison swallowed 
being in general small. A case reported by Dr. Borgstedt of 
Minden, shows the best mode of after-treatment. A boy, aged 
thcee years, swallowed from one to two drachms of oil of vitriol. 
Some train-oil was given to him. When medical assistance was 
procured, the patient was lying speechless and motionless on his 
back, face pale, eyes deeply sunk and closed, breathing difficult, 
and accompanied by a rattle. The skin around the mouth, as 
well as the lining membrane, had. been destroyed by the acid. 
Carbonate of potash was given at intervals, and this was followed 
by the vomiting of a dark-brown slftiiy matter. When vomiting 
had ceased, an oily emulsion with carbonate of magnesia, w-as 
given every half-hour. Strong febrile symptoms set in, with 
severe pain in the region of the stomach. Leeches were applied, 
and repeated for thrCe day|f The eschars from the destroyed 
skin and membrane were smeared with olive oil and yolk oT 
egg, with great relief to the patient. The only nourishment 
allowed was milk. The fever and abdominal tenderness dis¬ 
appeared about the fourteenth day. On the first day the motions 
had a.natural colour. From the second to the seventh day they 
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were very hard, and appeared like slaked lime; from the seventh' 
to the thirteenth day they assumed an ash-grey colour; and on 
t^ fourteenth day they had tljeir usual characters. (Casper’s 
Tlwchenschriit, May 9, 1846.) 

The following case of successful treatment, which was reported 
by Mr. Gardner to the Liancet (Aug. 25, 1838), deserves to be 
here mentioned. A young man swallowed half an ounce of 
strong sulphuric acid. The usual symptoms appeared; milk 
and carbonate of magnesia were freely given. This person re¬ 
covered in twelve days. One of the secondary symptoms was 
jirofuse salivation. 

It is worthy of remark, that several cases of recovery have 
taken place,in which no chemical antidotes had been administered. 
The treatment consisted simply in giving large quantities of 
gruel and milk ; and there is no doubt, that any thick viscid 
liquid of this descriplion, as, for example, linseed oil and lime 
water, or flour, and water, must be benelieial, by combining with 
the acid and arresting its corrosive clf'ects. In short, such a 
liquid would act much in the same manner as the presence of a 
large quantity of food is known to act, when the acid is swallowed 
soon after a meal. In all cases, it would be advisable to com¬ 
bine the use of chemical antidotes with the copious administra¬ 
tion of mucilaginous drinks. 

CHEMICAL ANALYSIS. 

This acid may be met with either concentrated or diluted ; 
and a medical jurist may have to examine it under three condi¬ 
tions :—1. In its siirifile state. 2. When mixed with organic 
matters, as with liquid articles of food or in the contents of the 
stomach. 3. On solid organic substances, as where the acid has 
been thrown or spilled on articles of dress or clothing. 

In the simple state. —If eoncentrahd (oil of vitriol), the acid 
possesses these properties ;—1. A*^hece of wood or other organic 
matter plunged into it, is immediately carbonised or charred. 
2. When boiled with \vood, copper cuttings, or mercury, it evolves 
fumes of sulphurous acid ; this is known by the odour, as well 
as by the acid vapour first rendering blue, and then bleaching 
starch-paper dipped in a solution of iodic acid. 3. When mixed 
with its volume of water, gftat heat is evolved (nearly 200® F. 
in a cold vessel). In this state the acid, does not curboniso 
wood and is not decomposed when boiled with copper cuttings. 

The Diluted Acid. — For the acid in the diluted state, but one 
test need be applied;—a solutioiuof a salt of baryta—the 
Nitrate of baryta or the Chloride of fmriym. Having ascertained 
by test paper that the liquid is acid, we add to a portion of it 
a few drops of nitric acid, and then a solution of nitrate of 
baryta. If sulphuric acid be present, a dense white precipitate 
of sulphate of baryta will fall down—which is insoluble in all 
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acids and alkalies. If this precipitate be collected, dried, and 
heated to full redness in a small platina crucible, with two 
parts of vegetable charcoal powder, it will, if a sulphate, ie 
converted to sulphuret of barium. To prove this, we add to Me 
calcined residue, diluted muriatic acid, at the same time sus¬ 
pending over it a slip of filtering paper moistened with a solu¬ 
tion of acetate of lead ; or, we place the residue on a slip of glazed 
card (coated with carbonate of lead), scraped and wetted on the 
surface. (The card should be first tested for lead : because 
some kinds of glazed cards arc made without, lead.) If the 
original precipitate were a sulphate, the vapour now evolved 
will be sulphuretted hydrogen, known by its odour, and by its 
turning the salt of lead or staining the card of a brown colour. 
Instead of charcoal, we may use an cqtial bulk of cyanide of 
potassium as the reducing agent, and the experiment may then be 
performed in a small reduction tube over a spirit lamp'. On 
breaking the tube and placing the powder on a glazed card 
(containing lead), previously wetted, the stain of sulphuret of 
lead will be perceived;—or the calcined residue may be dis¬ 
solved in water and tested. The stnallcst visible quantity of 
sulphate of baryta thus admits of easy detection. 

The delicate action of this test is such, that a solution con¬ 
taining not more than the 1-2.5,000th part by weight of sulphuric 
acid, is precipitated by it. When the sulphuric acid is diffused 
through a minimum of water, the barytic test gives a perceptible 
precipitate with the 1-110th part of a grain of the acid. If, how¬ 
ever, this small quantity be diluted with an ounce of water, the 
’ test produces no perceptible change. In these experiments 
distilled water must be used, since all kinds of river and spring 
water are precipitated by the test. With regard to the reduction 
of the precipitate to the state of sulphuret by charcoal or cyanide 
of potassium, I have found ^hat one-half grain of the sulphate of 
baryta will yield satisfactory^idence ; and a quarter of a grain 
will give traces of sulphur, ^though somewhat indistinct. This 
is equivalent to about one-eighth of a grain of common oil 
of vitriol (bihydrate). In cases of poisoning, however, we either 
find the acid in larger proportion, or it is altogether absent. 
(Irfila recommends that the diluted acid should be concentrated 
by evaporation and then treated wiM metallic copper, to liberate 
sulphurous acid; but this process is more troublesome, and less 
likely to prove satisfactory than that just described. Animal 
charcoal should not be used in this analysis, as this frequently 
contains traces of a sulphuret. 

Objections to the proem.— Provided the process be carried out 
with pure materials tor the production of sl^fpAare^ of barium,—^it 
is not open to any objection. There are some points, howev^, 
which require consideration.— 1. A solution of alum, of any 
Aulphate, or of bmilphate of potash, might be erroneously pronounced 
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to be free sulphuric acid j for alum and the acid sulphates would, 
with the tests, give all the reactions which have been here described. 
The answer to this objection is very simple ; we must slowly eva-. 
pbmte a portion of the suspected liquid in a watch-glass—there 
will b.e a saline residue if there be a solution of alum, or any 
salt,—otherwise not: for sulphuric acid should be entirely dissi¬ 
pated by heat, or it should leave only the faintest trace of sulphate 
of lead. 2. The quantity of free sulphuric acid present might be 
erroneously estimated, in consequence of some simple medicinal 
sulphate (as Epsom salt) being mixed with it. This may l>e deter¬ 
mined also by evaporation; and the free sulphuric acid separated 
by warming the liquid, and adding finely-powdered carbonate of 
bajp^ta, until etfervcscencc ceases.. The precipitate formed would 
be sulphate of baryta, and represent the free sulphuric acid present. 

There is, however, another source of error: any acid mixed 
with a common sulphate employed in medicine, might be mis¬ 
taken for free sulphuric acid ; as, for example, a mixture of 
citric or acetic acid or vinegar with sulphate of magnesia. This 
may be suspected when any saline residue is left on evaporating 
the mixture. In such a case carbonate of baryta would not 
separate the free acid. It is easy to procure by evaporation and 
incineration the sulph|ito from a given measure of the liquid, and 
we can then determine whether the sulphate of baryta obtained 
is greater than, or equal to the weight of alkaline sulphate 
present. 

In liquids containing organic matter .— If sulphuric acid be 
mixed with such liquids as porter, cofi'ee, or tea, the process for 
its detection is substantially the same, the liquid being rendered 
clear by filtration previou.sly to adding the test. The sulphate 
of baryta, if mixed with organic matter, may be purified by 
borling it in strong nitric acid ; but this is not commonly neces¬ 
sary, as the reduction of the precipitate may be equally well 
performed with the impure, as with the pure sulphate. Some 
liquids generally contain cither sulphuric acid or a sulphate, such 
as vinegar and porter, but the acid is in very minute proportion; 
therefore, if there be an abundant precipitate, there can bo no 
doubt, cajteris paribus, that free sulphuric acid has been added 
to them. Should the liquid be thick and viscid like gruel, it 
may be diluted with water, and then boiled with the addition of 
a little acetic acid. For the action of the test, it is not neces¬ 
sary that the liquid should be absolutely clear, provided it be 
not so thick as to interfere mechanically with the precipitation 
of the sulphate of baryta. So far with regard to articles, ad¬ 
ministered, or of which the adminif^ation has been attempted. 

Vomited matters .'—These will commonly be found highly acid, 
reddening litmus papfer, and causing etfervescence with car¬ 
bonated dalles: they may be diluted with water, boiled, filtered, 
and tested in tlio manner above described. The acid is some* 
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times so intimately combined with decomposed mncus and blood, 
that it requires long boiling in order to separate it. If the 
patient has been under treatment, the matters obtained from 
the stomach may have no acid reaction, either from the copious 
administration of water and abundant vbmiting, or from an 
antidote having been used, such as soda or magnesia. If on 
adding the test to a neutral.liquid, there is a precipitate, sul¬ 
phuric acid can be present only in the state of nulphate. If this 
precipitate be abundant, it cannot be due to the presence of 
minute traces of sulphates in the gastric and salivary secretions ; 
but still it would be improper to infer from this chemical fact 
alone, that sulphuric acid had been swallowed, because it is well 
known that some saline sulphates, such as those of magnesia and 
soda, are often exhibited in large quant^ies medicinally, an* it 
might l)e fairly objected to this evidence, that the precipitate was 
due to the presence of one of these salts. The symptoms, as 
well as other circumstances, would here aid the w'itness in form¬ 
ing an opinion,—chemistry alone might misleatl him. 

In examining an organic liquid which has no acid reaction, 
it must be remembered that there are many salts in common use, 
some of them being medicines, which precipitate the barytic test. 
These are—all the soluble carbonates, iodates, phosphates, borates, 
tartrates, and oxalates. It.is to be observed, however, that not 
one of these substances is precipitated by the test, provided the 
liquid for analysis be much diluted and acidulated with nitric 
acid before adding it. Should nitric acid alone produce any 
turbidness in an organic liquid, this may be again boiled and 
filtered before it is tested. 

Contents of the Stomach .—If the patient survives, the ana¬ 
lysis will of course be confined to the matters vomited. When 
the case proves fatal, we may, however, be required to examine 
the contents of the stomach. Should these be acid and give a 
precipitate with the test, it may bo said that the acidity was due 
to the acids naturally contained in the gastric secretions (the 
muriatic and acetic), which, however, are in small proportion j or 
to some acid liquid, taken in the form of medicine or otherwise 
before death;— the precipitation by the test might also be as¬ 
cribed to the presence of some medicinal sulphate. If the con¬ 
tents were not acid, then the effect produced by the test might 
be ascribed to the latter circumstance alone. Objections of this 
kind are at once removed not merely by resorting to the processes 
above described, but by noting particularly the presence or 
absence of the usual changes produced by mineral acids in the 
throat, gullet, and stomach. A chemist might decide from an 
analysis alone; but a medical jurist should take into con¬ 
sideration the symptoms under which the deceased laboured, 
and the appearances found in the body, before he prdnounces 
an opinion from the results of his experiments. 
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Supposing the contents to giPe no evidence, or but slight 
evidence, of the presence of the acid, we must then boil the altered 
or decomposed portions of the stomach in water for an hour, filter, 
and apply the tests to the filtered liquid. But still no evidence 
of the presence of the acid may be obtained. Under these cir¬ 
cumstances, it has been proposed by MM, Tauffliebi Devergie, 
and others, to heat the stomach to a high temperature in a retort, 
the beak of wliich is plunged into a mixture of iodic acid and 
starch. (Ann. d’Hygibne, 1835, 1,427 ) It is assumed that the 
non-discovery of the acid is due to its coTnbinatiq|t with the sub¬ 
stance of the stomach in a form so intimate, that water cannot 
separate it. The application of heat therefore would, in the 
process above mentioned, lead to a decomposition of the sulphuric 
acid by the carbon of ^c aniniul matter, and its transformation 
to sulphurous acid. This would be irnmcdiatelv indicated by 
the production of the blue iodide of farina in the receiver. This 
process is objectionable, because mucous membrane and animal 
substances contain sulphur, which is evolved in combination at a 
high temperature, and the products would affect the test as if 
sulphuric acid were present. (Med. Gaz. Vol. xxxvii. p. 954.) It 
has been suggested that alcohol or ether might be used for sepa¬ 
rating sulphuric acid from an alkaline sulphate when there is a 
mixture of these in the contents of the stomach. Alcohol, however, 
takes a portion of acid from the ac/d sulphates, and ether will 
dissolve diluted sulphuric acid only to a very limited extent. The 
presence or absence of alkaline sulphates, wlien any doubt exists, 
should be determined by incineration. Traces of suli)hates will 
be found in animal liquids as well as in the incinerated residue 
of the stomach and bowels (Gultier, Toxicofogie, i. 173). The 
condition of the stomach and gullet will show whether sulphmric 
acid, as such, has been in contact with these ]>arts. 

It is a rnedico-legal fact of con.«iderable iuijiortancc, that the 
contents of a stomach in a case of poisoning by sulphuric acid, 
are sometimes .entirely free from any traces of this poison, even 
when it has been swallowed in large quantity. The acid is not 
commonly found when the individual has been under treatment,— 
when there has been considerable vomiting, aided by the drinking 
of water or other simple liquids, or when the person has survived 
several days. If the case has been under treatment, the acid is 
either wholly absent or neutralised by antidotes. A girl swallowed 
four or five ounces of diluted vitriol, and died in eighteen hours. 
No portion of the acid could be detected in the stomach; but she 
had vomited considerably, and the acid was easily proved to exist 
in the vomited matters, by examining a portion of the sheet of a 
bed which had become wetted by them. In another case, nearly 
two ounces of the concentrated acid were swallowed; the patient 
died in twenty-five hours ;—the stomach was most extensively 
acted on, and yet no trace of the acid conld be discovered in the 
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contents. The liquidity of the poison, and the facility with which 
it becomes mixed with other liquids and ejected by vomiting, will 
readily furnish an explanation of this fact. In many cases of 
poisoning by sulphuric acid, therefore, a medical witness must 
be proi)arcd to find, that chemical analysis will furnish only 
negative results. This, however, is not inconsistent with death 
having taken j)lacc from the poison. The facts arc so conclusive 
on this point, that I should not have thought it necessary to add 
to the evidence accumulated bn the subject, but that the erroneous 
statement has«rccently been put prominently before the public 
and, to a certain extent, received on the (xitlis of “ experts,” that 
no ])crson can die from poison except tlie ])oison be found in the 
body (see ante, p. 180). Casi)er lias dealt with this question. 
He relates three cases of poisoning by ^Ijihurie acid, which oc¬ 
curred to himself, one which proved fatal in eight days, a second 
in five days, and a third in three days. In not one instance could 
a trace of the poison bo found, (llandb. der Ger. Med. i. j). 421, 
429.) In the second laise two tablosjioonfuls were swallowed by 
a girl. The analysis revealed merely the accidental presence of 
a fractional jiart of a grain of alkaline suljdiatc in the stomach 
and bowels. Thus there was an entire failure of proof from 
chemistry, wdiile the facts of the case, and the appearances in the 
body, established conclusively that death had really been cau-sed by 
suljihuric acid. In a recent^ in.stance, in which death took place 
on the eleventh day, I found no trace of sulphuric acid in the body. 
If the stomach should be perforated, the contents will be found 
iti the abdomen, or perliajis in the lower part of the cavity of the 
pelvis :—they may then be collected, boiled with.distilled W'ater, 
and the solution examined for the acid by the process already des¬ 
cribed. If the contents of the stomach are highly i)Utreficd the 
sulphuric acid may be found cond)ined with ammonia. 

On solid or<fanic substances. — In cases of jioisoning, sulphuric 
acid is sometimes spilled upon articles of clothing, such as cloth 
or linen, and here a medical jurist may succeed in detecting it, 
when every other source of chemical evidence fails. (Case’of 
Humphreys, ante. p. 114.) Again, suljdiuric acid is often used 
maliciously, by throwing it on the person, — an offence which, 
wdicn accompanied with bodily injury, renders the offender liable 
to a severe ])unishment. On such occasions, proof of the nature 
of the corrosive Ihiuid is required ; and this is easily obtained by 
a chemical examination of part of the dress. The process of 
analysis is very simple. The piece of cloth should be digested in 
a small quantity of distilled water at a gentle heat, whereby a 
browni.sh-coloured liquid is commonly obtained on filtration. If 
sulphuric acid bo present, the liquid will have an acid reaction, 
and produce the usual effects with the barytic test. 

Spots on clothing, if produced by the concentrated acid, are 
known in general, 1. By the black woollen cloth having its colour 
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changed to a dirty brown, and the spot acquiring a red border 
after a few days. Diluted sulphuric acid producesat once, on black 
cloth, a red stain, which slowly becomes brown. 2. liy their re¬ 
maining dump or humid for a considerable period,—the sulphuric 
being a very fixed acid and readily absorbing water. That no ob¬ 
jection may be offered to the result of an experiment of this kind, 
it is necessary that another jairt of the dress sliould be tested, in 
order to show that the sulphuric acid detected is not due to the 
presence of any sulphate in the dress. Many articles of clothing, it 
must be remembered, yield slight traces of sulphates, but not of 
sulphuric acid, when boiled in water. In the attem})ted erasure of 
writing from paper by diluted sulphuric acid, the same process 
will detect its presence. All white organic substances, such as 
calico or paper, although not blackened by diluted sulphuric acid, 
become, when ini{)regnated with it, immediately charred on ex¬ 
posure to a moderate heat. The fibre of linen or cotton is slowly- 
destroyed, even when the sulphuric; acid forms only l-30th part 
of the liejuid. It may be objected to the nicdieul evidence that 
this acid is used in bleaching cloth ( v. Thomas, Monmouth 

Tent Ass. 1847); but a medical witness nnist bear in mind, 
that the cloth is also ])asscd through a batli of chloride of lime 
and of alkali, so that all tra(;es of free sulphuric acid arc thereby 
removed. The colour of black leather is not changed by sul})huric 
acid. One article of clothing may be impregnated with the acid 
by imbibition through another article which covers it. In Reg. 
V. Brennan (Chester Winter Ass. 1856), it was proved that the 
frock of an infant was stained with sulphuric acid. On CA'idcnce 
being given that the child wore a pinafore over the frock, it was at 
once assumed, by the learned counsel, that the frock could not have 
been stained through the pinafore. This was made a })oint in 
the defence : but ill a scientific view the fact could create no diffi¬ 
culty whatever, for the acid may penetrate several layers of 
clothing in a degree sufficient to be detected by chemical analysis. 

It is i>ropcr in these cases to prove that the stain has not been 
caused by an acid sulphate, such as bisulphate of potash. A so¬ 
lution of this substance gives to black cloth a reddish stain, which 
resembles that produced by diluted sulphuric acid. The salt may 
be found in the stuff by incineration. 

In dyed articles of linen and cotton, the effect of the acid varies 
with the dye. In all cases the organic matter is sooner or later 
corroded and destroyed both by the concentrated and the weak acid. 
If the dress be dyed blue by indigo, the colour will be unclianged. 
(Nitric acid discharges the colour of indigo, turning it yellow.) 
If dyed with archil and some other blues, the spot may be red¬ 
dened, and red streaks will be found wherever the acid vomited 
matter has passed over the dress. Logwood and madder, which 
are largely used in dyeing many of the common calicoes, are 
turned of a yellow colour by strong acids; and wherever an irou 
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mordant has been employed in the pattern, there will Ikj a rnsty 
red spot. In a very diluted state the acid is slow in acting, and 
the stain when recent is red. I have found by experiment, that 
whether the acid is used in a pure state, or darkened by organic 
matter,—the eliect is the same ; and it would be impossible to 
say whether the colourle.ss or coloured carbonised acid had been 
employed for the purpose of producing it. These stains on the 
dress’ in cases of imputed poisoning, require a close chemibal 
examination. 

I have ascertained by experiment, that sulphuric acid may 
be easily detected on articles of clotliing after many years’ ex¬ 
posure. In J.anuary 1831, a stnall quantity of this acid-was 
spilled on a black cloth drt'ss ; it had been exposed in an open jar 
to the air for the long-period of twenty-seven t/ears. -In 18.58 the 
cloth was soft, corroded, and of a deep brownish-black colour; it 
yielded to water a brownish-coloured acid liquid, in which sul¬ 
phuric acid was easily detected. In a case of poisoning which 
occurred in 1832, the acid was partly spilled on a dress of printed 
cotton. This had been likewise exjioscd for twenty-six years : — 
the organic fibre was completely corroded by the acid, and reduced 
to a kind of hnrnid powder ; from this substance, by the addition 
of water, a liquid was obtained, the acidity of which was proved 
by the barytic test to be due to the presence of sulphuric acid. 
These facts arc of some interest, because it has been generally 
supposed, th.it the stains on clothes lose all traces of the acid, 
partly by decomposition in contact with organic matter, and 
partly by evaporation ; but it is hereby evident, that such stains, 
if not removed b>' washing, may be, in some instances, detected 
for a period of time much longer than is ever likely to be required 
in any medico-legal investigation. 

In determining the presence of sulphuric acid in clothing com¬ 
posed of vegetable fibre, I have found a modification of the iodic- 
acid test extremely delicate and easy of appliciition. It may be thus 
applied: — About half a grain of the article of dress (cotton) 
(impregnated with sulphuric acid) is introduced into a short 
piece of glass tube, about one-eighth of an inch in diameter, and 
closed at one end. The stuff is then gently heated, and at the 
same time a piece of paper, previously saturated with starch and 
moistened with a drop of iodic acid, is brought near to the mouth 
of the tube. The blue iodide of farina is immediately jiroduccd 
by the sulphurous acid formed at the expense of the sulphuric 
acid, locked up in the organic substance. This process is only 
strictly applicabte to the examination of those articles of dress 
which contain no sulphur, as cotton or linen, or which are not 
impregnated with compounds containing sulphur; thus the 
presence of serum, blood, or mucus, owing to these substances 
containing sulphur, would lead to fallacious results. All kinds 
of* flannel and woollen cloth contain sulphur as a natural con- 



AKOMATIO SULPIIDIHC ACID. 


S71 


stitnent: hence, whether sulijhuric acid beijjpreseTit or not, tliey 
will decompose iodic acid by heat. It is highly necessary to 
bear in mind this fact, as the following case will show. In April 
1846, Mr. Eastes of Folkestone brought to me for examination 
the stomach of a man who, it was supposed^ had been poisoned 
by sulphuric acid. There was a dark coagulum of blood and 
mucus lining tlie stomach, and the surface of the mucous mcm- 
branc.was reddened; but the most careful analysis showed that 
not a particle of sulphuric acid was present. A portion of the 
string with which the stomach was tied (which was of a dark 
colour) was dried and heated in a tube. The vapour immedi- 
jitely decomposed iodic acid, which I attributed to its having 
been impregnated with ptirt of the dark coagulum of blood and 
inueuH, as nfisulphiiric acid was found in it, and an unstained 
portion of string produced no effect on iodic acid. (Med. Guz. 
xxxvii. 9.'54.) In order to obviate any fallacy in the employment 
fvf this test, the analyst should always examine an unstained 
l>ortion of the stuff, whether linen or cotton. Wc cannot trust 
to this process, in the analysis of any kind of woollen cloth or silk. 
In boiling some articles of clothing in water, an acid liquid may 
be obtained presenting the X)ropcrties of sulphuric acid. In a 
case tried at the Central Criminal Court 1840, Dr. R. D. Thom¬ 
son found that the material of a stained hat, probably owing to 
the presence of alum and copperas, gave traces of sulphuric acid 
even in the portion which was uninjured. By a comparative 
quantitative analysis, he found a larger quantity of acid in the 
stained portion. Still the result shows that no reliance can be 
pl.aced on the presence of mere traces of sulphuric acid in clothing. 

There would be great difficnlty in administering sulphuric acid 
in a solid article of food; novcrt.lieless such a case is recorded by 
Dr. Norman Chevers. (Med. Jur. for India 1836, p. 165.) In 
May 1853, a native of Piliblmt, while eating some, sweatmeats* 
which ha<l been given to him, coin]»laincd of a burning sensation 
at the back of his throat. He charged the man who gave them 
to him with having poisoned him. 11c died in four hours, having 
exhibited all the signs of irritant poisoning. On examining a 
portion of a sweetmeat. Dr. Monat found that it contained a 
considerable quantity of sulpliurio acid. It is difficult to under¬ 
stand how the deceased could have taken sufficient to destroy 
life so rapidly under the circumstances. The process of analysis 
would be the same as for stains on clothing. 

« 

AROMATIC SULPHURIC ACID. '» 

There is a preparation under this name in the T^harmacopceias 
of Edinburgh and Dublin ; it is also known as elixir of vitriol, 
or acid elixir of vitriol. It is a mixture of sulphuric acid and 
rectified spirit (sulpho-vinic acid), to which ginger and cinnamon 
are added. According to the Dublin College, the sulphuric acid 
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forms abont one-tei^ by measure. It is therefore a dilUtcd form 
of sulphuric acid. 

Symptmns .— One instance of poisoning by it has been reported 
by Mr. Blj’th. A woman. a;t. 25, swallowed ten drachms of the 
acid in mistake for a black draught. She experienced a sharp, 
burning, and disagreeable taste, great heat and pain in the stomach 
and gullet, accorapanfed with constant vomiting of a dark- 
coloured liquid streaked with blood, Avith great difficulty of 
deglutition. Magnesia and water were freely given, so that before 
medical assistance had arrived, the acid was expelled from the 
stomach. In about eleve'n hours there was a considerable dis¬ 
charge of blood i'roin the rectum. There was irritability of the 
stomach with thirst, and a copious discharge of saliva, but in 
two days the patient perfectly recovered. (Med. xxv. 944.) 

Analysis .— Owing to the presence of the spiriP the specific 
gravity of this preparation is 0’974. The acid may be j)recipi- 
tated by the additi(m of carbonate of baryta: the precij)itate, 
washed with nitric acid, and the residue calcined with charcoal, 
would indicate the presence of a sulphate by the production of a 
sulphurct. Alcohol might be separated by distillation, with or 
without the previous addition of carbonate of potash. The sul¬ 
phuric acid forms rather more than oue-tenth part by measure 
of this preparation. 

Quantitative Analysis, —It may be sometimes necessary to 
state how much sulphuric acid is present in a particular liquid. 
In order to determine this point, a portion of tlie liquid should 
be measured off, and the whole of the sulphuric acid present 
precipitated by the salt of baryta. The sulphate of baryta 
should be rendered pure by boiling it in nitric acid, then 
washed, dried, and weighed, i'or every one hundred grains of 
dried sulphate obtained, we must allow half the weight, i. e. 
. fifty grains of common oil of vitriol (bihydrate) to have been 
present: hence the rule is a very simple one. As the equivalent 
of the bihydrated acid is 58, and that of sulphate of baryta 116, 
the proportion of acid is one-half of the weight of the precipi¬ 
tate. If Ave thus obtain the weight of, the sulphuric acid present, 
it is very easy, from its known specific gravity, to calculate the 
quantity by measure. The specific gravity of pure sulphuric 
acid is nearly twice that of water, being equal to 1’84 : hence 
one ounce by measure will be equal to tAvo ounces by weight. 
I have found that one fluid drachm, or one tcaspoonful of a 
sample of common oil of vitriol (specific gravity 1’833) weighed 
102*3 grains, and a tablespoonful 409*2 grains. 

SDLFHATE OF INDIGO. (Sulphindigotic acid.) 

Several cases of accidental poisoning by this substance have 
occurred. As the compound is nothing more than a solution of 
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otae part of indigo in nine or ten parts of common oil of vitriol, 
the symptoms and appearances arc the same as those which have 
been described for the latter substance. This kind of poisoning 
may be suspected, when, with these symptoms, the raemVjrane of 
the mouth has a blue black colour. The vemited matters, as well 
as the faeces, are at first of a deep blue tint; afterwards green ; and 
it was observed in two instances that the urine Iiad a blue tinge. 

Symptoms —One of the cases, reported by Orfila, was that of a 
child, which died in seven and a half hours. The other was 
observed by M. Bouchardat, and is of some interest. A young 
woman, aged 18 , swallowed—as it was conjectured — about an 
ounce of the sulphate of indigo. Immediately afterwards she 
felt an acute burning pain in the throat and in the stomach. 
She threw herself on the ground, and her cries soon brought 
around her,' her neighbours, who found her vomiting a bluish- 
coloured liquid, wliich eftervcsced on the pavement, A quantity 
of oil and milk was immediately given to her ; the milk was 
speedily thrown up coagulated, and of a blue colour. "When 
brought to the hospital, three hours afterwards, she was in the 
following condition ; her face pale ; features somewhat altered ; 
her eyes were sunk, and her lips of a violet tinge. There was a 
yellowish-coloured, spot on the upper l^p, at each angle of the 
mouth. The tongue was blue, the throat was painful, and there 
was a sense of constriction. The region of the stomach was 
tender. There wtts no pain in the abdomen; obstinate consti- 
pation ; respinatioa difficult; great anxiety; coldness of the 
upper extremities ; and a quick and small pulse. Her intellect 
was clear, and her answers to the questions put were sensible 
and proper. Four drachms of calcined magnesia were ad¬ 
ministered in a pint of water: much of this was rejected by 
vomiting, accompanied by bluish clots. A few hours after¬ 
wards the pain in the throat was very severe, — thc^ upper extre¬ 
mities were cold, and the pulse was imperceptible.* The urine 
W'hich she passed had a slight tinge of blue. She continued to 
become worse; the vomiting of chocolate-coloured matter re¬ 
turned ; and she died about ten o’clock—i. e. about eleven hours 
after having taken the poison. 

Appearances. — The body was examined twenty-seven hours 
after death. The head presented no particular api>earanee. There 
was no sign of corrosion in the mouth. The mucous membrane of 
the throat and gullet was easily detached in dry, white, brittle 
layers. The heart was filled with three ounces of coagulated 
blood ; the aorta was also filled with brown and* semi-liquid clots; 
the lining membrane of this vessel was of a bright red colour! 
The stomach was distended, and contained two ounces o^ brown- 
coloured liquid. The mucous membrane was carbonised, and 
of the colour of soot, with slight patches of redness throughout 
its whole extent, except for about an inch near the pylorus. 
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•where it was of a rose-red colour. It was easily detached irt 
layers, hut there was no trace of ulceration. The membrane of 
the duodenum was indaraed and ulcerated, and in parts it was. 
found corroded and blackened. A dark-coloufed mucus was 
seen in the small intestines, and patches of a blue colour were 
scattered through the colon. The femoral arteries were filled 
with a semi-coagulated dark-coloured blood. The cavity of the 
left femoral artery was completely obstructed by the clot. M. 
Bouchardat, who reports this case, considers that the deceased 
died from the absorption of the acid into the blood-vessels,— 
by which the blood was coagulated, and the circulation arrested.* 
(See ante, p. 257.) Several instances of recovery are on record. 
Dr. Galticr reports two,—one of which is the case of a young 
woman, who swallowed rather more than an ounce of sulphate 
of indigo. She recovered on the eighth day. Calcined mag¬ 
nesia and milk were found to be the best remedies. (Toxicologic, 
i. 206.) 

Analysis. —The process is the same as that described for sul¬ 
phuric acid in organic mixtures (ante, p. 265). The blue Colour " 
of the sulphate is immediately destroyed lay boiling it with 
nitric acid. The barytic test may then be employed in the usual 
way. 


CHAPTER 16. 

POISONING BY NITRIC ACID OR AQUA PORTIB. ACTION OP THE 

CONCENTRATED AND DILUTED ACID-NOXIOUS EFFECTS OP 

THE VAPOUR-APPEARANCES AFTER DEATH-QUANTITY RE¬ 

QUIRED TO DESTROY LIFE — PERIOD AT WHICH DEATH TAICES 
PLACE. PROCESSES FOR DETECTING THE POISON IN PURE AND 
ORGANIC LIQUIDS-ON ARTICLES OP CLOTHING. 

General Remarks. — This substance is popularly known under 
the name of Aqua fortis, or Red spirit of nitre. According to 
Tartra, it seems to have been first used as a poison about the 
middle of the fifteenth century. Although it is perhaps much 
more used in the arts than oil of vitriol, cases of poisoning by it 
are by no means so common. Tartra was only able to collect 
fifty-six cases, extending over a period of nearly four hundred 
years (Traite de I’Empoisonnement, 1802); and it appears from the 
return of^quisitions for 1837-8, there were only two fatal cases 
reported to have occurred in England during those two years. 
Cases ^.^isoning by this acid have been chiefly the result of 
accident^Qf .suicide. I have only met with one mstance vfhere 
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it was poured down the throat of a child for the purpose of 
murder. The external application of nitric acid has been a cri¬ 
minal cause of death on several occasions ;—in one case the 
acid was poured into the ear of a person while sleeping, and it 
led to the slow destruction of life. These are not strictly cases 
of poisoning, but more nearly approximate to death from wound¬ 
ing or mechanical violence. 

Symptoms. — The Concentrated Acid. —The symptoms, on the 
whole, are similar to those produced by sulphuric acid. They 
come on immediately, and the swallowing of the acid is accompa¬ 
nied by intense burning pain in the throat and gullet, extending 
downwards to the stomach :—there arc gaseous eructations, more 
copious than in poisoning by sulphuric acid, from the chemical 
action of the poison,—swelling of the abdomen, violent vomiting 
of liquid or solid matters, mixed with altered blood of a dark 
brown colour, ant^ shreds of mucus and membranous flakes, of 
a yellow colour, having a strong acid reaction, and a peculiar 
odour. The abdomen is generally tender ; but in one well-marked 
l!iise of poisoning by this acid, the pain was chiefly confined to 
the fauces; probably the poison had not reached the stomach. 
The mucous membrane of the month is commonly soft and white, 
after a time becoming yellow, or even brown ; the teeth are also 
white, and the enamel is partially destroyed by the chemical 
action of the acid. There is great difficulty of speaking, as well 
as of swallowing, the mouth being filled with viscid mucus : the 
power of swallowing is sometimes entirely lost. Marks on the 
skin, from the spilling of the acid, are at first whitish, then yellow, 
and afterwards brown. On opening the mouth, the tongue may 
be found swollen and of a citron colour ; the tonsils are also 
swollen and enlarged. The difficulty of respiration is occasionally 
such, as to render tracheotomy necessary, especially in young 
subjects. (Case by Mr. Arnott, Med. Gaz. xii. 220.) As the 
symptoms progress, the pulse becomes small, frequent, and ir¬ 
regular ; the surface of the body cold, and there are frequent 
rigors. The administration of remedies — even the swallowing 
of the smallest quantity of liquid, increases the severity of the 
pain, occasions vomiting, and gives rise to a feeling of lacera¬ 
tion or corrosion. (Tartra, 144.) There is obstinate constipa¬ 
tion, with occasionally suppression of urine. Death takes place 
in from eighteen to twenty four hours, and is sometimes pre¬ 
ceded by a kind of stupor, from, which the patient is easily roused. 
The intellectual faculties, however, commonly remain clear until 
the last. In one instance the patient was insensible, but she ulti¬ 
mately recovered. Death may be occasioned by this acid, in 
consequence of its action on the larynx, as in the case of sul¬ 
phuric acid. Should the patient survive the first effects of the 
poison, the mucous membrane of the throat and gullet may be 
discharged, either in irregular masses, or in the form of a com- 
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pletecylindcrofthecesophageal lining. (See ante, p. 246.) Tliere 
is great irritability of the stomach, with frequent vomiting md 
destruction of the powers of digestion: the patient becomes slowly 
emaciated and dies from starvation or from exhaustion. In a case 
which proved fatal in St. Bartholomew’s Hospital, in March 1851, 
the following symptoms were observed. A man swallowed about 
an ounce of strong nitric acid. He immediately vomited but did 
not suffer much psun. When brought to the hospital, about half 
an hour afterwards, he looked pale and haggard, the skin was 
cold, and the pulse very feeble. The vomiting had quite ceased. 
He complained of no pain in the stomach, but of some uneasiness 
about the throat. He lay quiet for several hours, occasionally 
drinking a mixture of magnesia and water; he then became 
restless and complained of severe pain in the abdomen, which in- 
breased in severity. He suffered greatly for three or four hours, 
and then died, having survived the taking ^f the poison about 
fifteen hours. 

The following case occurred to Dr. Warren, U.S. A negre^ 
sst 34, wishing to destroy the child of which she supposed slw 
was pregnant, took three drachms of nitric acid into her mouth, 
of which it is believed she swallowed two. Although alkalies 
and mucilaginous drinks were given to her, there was severe 
burning pain in the mouth with great restlessness and delirium. 
On the following day, when examined at the hospital, yellow 
stains were observed upon her clothing, and the whole inside of 
the mouth and throat, so far as it could bo seen, was of a deep 
yellow colour, the tongue looking as if covered with Indian meal, 
—the respiration painful, laboured, and stridulous, and speech 
almost impossible. The arms and legs were cold, the countenance 
of a leaden hue: the pulse 120 and very small. For the first 
four or five days she suffered from soreness of the month and 
throat, difficulty of swallowing, thirst, salivation, and some vomit¬ 
ing. She complained of tenderness of the abdomen, but not 
particularly over the stomach, walking with difficulty, and bent 
much forwards ; but this may have depended on some violence 
which she had sustained on the day on which she took the acid. 
At the end of a week, she was recovering, and had some ap¬ 
petite. There had been nO fever, but rather a state of depres¬ 
sion, On the 12th day she wiis removed from the hospital. On 
the morning of the 14th day she was attacked with cramps in 
the stomach, and excessive pain and tenderness, which were par¬ 
tially relieved by opiates. On the following morning, however, 
she wa^ found dead, with a great quantity of blood in the bed 
about her, which she had apparently vomited. (Amer. Jour. 
Med. Soc. July, 1850, p. 36.) For the appearances see p. 279, 
post. 

Vapour of the acid .—The vapour of this acid may destroy life. 
In March, 1854, Mr. Haywood, a chemist of Sheffield, lost his 
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li|a Wilder the following circumstances: — He was pouring a 
jiBKturo of nitric and sulphuric acids from a carboj containing 
about sixty pounds, when by some accident the vessel was broken. 
For a few minutes he inhaled the fumes of the mixed acids, but 
it does not appear that any of the liquid fell over him. Three 
hours after the accident, he was sitting up and appeared to be in 
moderately good health. He was then seen by a medical man, 
and complained merely of some cuts about his hands. He coughed 
violently. In three hours more there was diflSculty of breathing, 
with increase of the cough. There was a sense of tightness at 
the lower part of the throat, and the pulse was hard. At times 
he said he could scarcely breathe. He died eleven hours after 
the accident. On inspection, there was congestion of the trachea 
and bronchial tubes, with effusion of blood into the latter. The 
heart was flaccid, and contained but little blood ; and the lining 
membrane of the heart and aorta was slightly inflamed. The 
blood gave a slightly acid reaction with test paper. The larynx 
was not examined. It is very probable that the seat of mischief 
was in this- organ, and that the deceased died from inflammatory 
effusion and swelling of the parts about the opening of the wind¬ 
pipe. (Lancet, April 15, 1854, p. 480.) The vapours produced 
by a mixture of strong nitric and sulphuric acids are of a most 
noxious and irritating kind. On one occasion, in preparing 
gun-cotton, I accidentally inhaled the vapour, and suffered from 
constriction of the throat, tightness in the chest, and cough for 
more than a week. 

The diluted aeid .—The symptoms above described apply to 
acute cases of poisoning by concentrated nitric acid. When the 
acid is diluted, they are somewhat modified according to the 
degree of dilution. A remarkably instructive case of poisoning 
by diluted nitric acid has been published by Dr. Puchelt, of 
Heidelberg; — it shows not only the progress of the symptoms 
but also the powers of nature in resisting for a time the chemical 
destruction of an important organ. A man aged 52, swallowed 
two ounces of diluted nitric acid (the strength not stated). .He 
was immediately seized with severe burning pain in the mouth 
and throat; and this was followed by vomiting, whereby the greater 
part of the acid was probably ejected. He was not seen for 
several hours, and then the symptoms had so far subsided that 
the hospital assistant sent him away as not requiring immediate 
attendance. An oily emulsion was subsequently given to him. 
After the lapse of thirty-six hours, he was admitted into the 
hospital, and was for the first time seen by Dr. Puchelt. The 
mucous lining of the mouth and pharynx was covered with a 
white direddy membrane, which could be readily peeled off: 
parts were already abraded. There were yellow stains on the 
cuticle.around the mouth, cspepially upon the upper lip. The 
patient experienced great difficulty in swaUowing; the breathing 
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was laborious, the stomach tenderj and the abdomen 
hard and retracted. On the whole, the symptoms were -M-y 
favourable, and led to the suspicion that, but little inju^ had 
been done to the stomach. Leeches and other antiphlogistic 
means were employed, and in about eight days he began to 
retain a portion of food on the stomach. Nevertheless, his 
strength diminished, and he became emaciated ; on th^ fifteenth 
day the fopd which he took was rejected ; on the sixteenth, some 
blood was found mixed with the stools; on the seventeenth, 
there was great pain, with vomiting of black fluid blood, and 
of decomposed membrane of a fibrous structure, which, when 
spread out, was a foot in breadth. This membrane was marked 
with black spots, as if it were burnt, and perforated with nume¬ 
rous small and large apertures. A lai^e quantity of black putrid 
blood was at the same time passed by stool. The symptoms 
became after this more unfavourable, and the vomiting of blood 
frequently recurred, until death took place on the twmUj~tldrd 
day after the poison had been swallowed. (See post, p. 281*.) 

There is no doubt that the diluted acid was in this ca.se much 
stronger than that of the English Pharmacopmia, which contains 
about one seventh by measure of strong nitric acid ; or three 
parts of nitric acid to seventeen parts of water, — its specific 
gravity being 1‘082. I have not met with any instance of 
poisoning by this diluted acid. 

Appearances after death. —A full account of these will 
be found in the well-known work of Tartra, Essai sur I’Erapoi- 
sonnement par I’Acide Nitrique, published An x. 

Supposing death to have taken place rapidly, the following 
appearances will be met wnth. The skin of the mouth and lips 
will present various shades of colour, Ifoin an orange-yellow to 
a brown; it appears like the skin after a blister or burn, and is 
easily detached from the subjacent parts. Yellow spots produced 
by the spilling of the acid, may be found about the hands and 
neck. A yellow frothy liquid escapes from the nos§ and mouth, 
and the abdomen is often much distended. The membrane lining 
the mouth is sometimes white, at others of a citron colour: the 
teeth are white, but present a yellowish colour at their junction 
with the gums. The pharynx and larynx are much inflamed ; 
the latter sometimes swollen. The lining membrane of the 
gullet is softened, and of a yellow or brown colour, injected (con¬ 
tains more blood), is easily detached, often in long folds. The 
windpipe is more vascular than usual, and the lungs are con¬ 
gested. The most strongly-marked changes are, however, seen 
in the stomach. When not perforated, this organ may be found 
distended with gas,—its mucous membrane partially inflamed 
with patches of a yellow, brown, or green colour, or it may be 
even black. This green colour is due to the action of the acid 
on the colouring matter of the bile; but it must be remembered 
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^at a morbid state of the bile itsefl' often gives this appearance; 
TO the mucous membrane in many cases of death from natural 
disease. There is occasionally inflammation of the peritoneum, 
and^’the stomach is glued to the surrounding organs. Its coats 
are often so much softened, as to break down under the slightest 
pressure. In the duodenum similar changes are found ; but in 
some cases the small intestines have presented no other Appear¬ 
ance than that of slight redness. It might be supposed that 
the stomach would be in general perforated by this very corrosive 
substance ; but this is far from being the case. Tartra only met 
with two instances, and in one of these, the person survived 
twenty, and in the other thirty hours. In giving this poison to 
rabbits, I have not found the stomach perlorated, although the 
acid had evidently reached that organ, from its coats being 
stained of a deep yellow colour. In these experiments the non¬ 
perforation appeared to be»due to the protective influence of the 
food with which the stomach was distended. In the few'cases 
that are reported in English Journals, the stomach has not been 
perforated : the ])oison was swallowed soon after a meal, and its 
coats had thus escaped the corrosive action of the acid. In the 
case which proved fatal at Bartholomew’s hospital (ante, p. 276) 
the stomach was extensively destroyed : — the surface was not 
stained yellow, but the mucous membrane was removed by cor¬ 
rosion, and the coats beneath were partly reddened and partly 
blackened, as a result of the action of the acid on the blood in 
the vessels. In Dr. WaiTcn’s case (ante, p. 276) there was a 
large smooth yellow-coloured patch on the tongue, and there 
was redness on the ej)iglottis. Eor the first two inches the gullet 
was healthy : but below this it was found very soft, of a greenish 
colour internally, and purple externally, and full of coagulated 
blood. The stomach was purple externally, and adherent to 
the neighbouring*parts by recent lymph, except at the left ex¬ 
tremity, where there were old and close adhesions to the spleen ; 
internally it was of a greenish-yellow colour, emphysematous 
(having a blistered appearance), and so much softened that it 
could not be separated from the surrounding parts without 
giving way in every direction. The fore part of the stomach 
was detached from the test of the organ to a great extent, when 
the coverings of the abdomen were raised. The stomach was 
filled with recently coagulated blood, and the open orifices of 
several vessels were distinctly seen on the inner surface. The 
intestines contained blood throughout the first two or three feet 
but they were otherwise uninjured (Am. Jour. Med. Sci., July 
1850, p. 36). In a case which occurred at the Hotel Dieu at 
Ijyons, the stomach was distended with gas and perforated at 
the greater end, the opening being partially plugged by the 
spleen, which had become adherent over it. ‘ In the small in¬ 
testines there were numerous sloughs. In Mr. Arnott’s case, 
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a boy ajt. 13, supposing that’he was going to drink beer, swal¬ 
lowed a mouthful of a fluid which proved to be nitric acid. 
Acute pain was felt in the mouth and throat. Magnesia was 
administered, and vomiting was quickly induced. The vomited 
matters consi-sted of a large quantity of food partly digested. 
There was great constitutional depression, but the chief dis¬ 
tress was from symptoms indicative of inflammation, of the 
larynx. Mr. Arnott performed the operation of opening the , 
larynx with some relief to the boy, but he died in thirty-six 
hours from the time of swallowing the acid. On inspection 
sixteen hours after death, the cflPects of the acid were found 
to be confined to the tongue, palate, fauces, tonsils and lining 
membrane of the throat and gullet. None of tlie acid had 
entered the larynx, but there was a layer of coagulated lymi)h 
on the mucous surface of the windpipe, arising from inflam¬ 
mation which had extended from the parts adjacent. The 
base, edges, and tip of the tongue, with the loAver part of the 
gullet, were deprived of their investing membrane. The portion 
of membrane which remained adherent had a citron colour. That 
which covered the tongue was ragged at its edges, that of the 
throat and gullet was dry, corrugated, and marked w'ith longi¬ 
tudinal and transverse lines. It could everywhere he readily 
stripped off,— the part beneath appearing red. The edges of the 
glottis were swollen, the epiglottis was destroyed. There was no 
trace of the elFccts of the acid in the stomach except at the lesser 
end, where the orifices of the mucous glands presented a citron 
colour like that of the throat. The mucous membrane of the 
stomach was probably protected from the action of the acid by 
the quantity of food contained in the organ (lloupell on the 
Efiects of Poisons, pi. iv.; Med. Gaz. vol. xii. p. 220, and vol. xiv. 
p. 489). 

In cases of chronic poisoning, i. e. where 8eath takes place 
slowly the appearances are of course different, as the follow¬ 
ing case will show. A man, aged 34, swallowed a wine- 
glassful of nitric acid, but the greater portion was immediately 
rejected by vomiting. An attack of acute gastritis followed, 
which was combated by the usual remedies. The man was 
discharged from the hospital into which he had been admitted, 
in three weeks ; but about a month afterwards, he was readmitted, 
in consequence of his suffering severe pain extending down 
the gullet to the stomach, as well as from vomiting after taking 
food. The patient gradually sank, and died three months after 
he had taken the acid. On dissection the pylorus was found 
so diminished in size, that its diameter did not exceed a line or 
two, and the duodenum was equally contracted for about an 
inch an4 a half from its commencement. The mucous membrane 
was softened and red in patches ; and there were several cica¬ 
trices of ulcere. The sulyacent tissues were in a scirrhous state- 
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(See Med. Chir. Rev. vol. xxviii. 553.) As a contrast to this, 
the appearances met with in a case of poisoning by a similar 
dose of nitric acid which proved rapidly fatal may be here de¬ 
scribed. A man drank about two ounces of aqua fortis, and died 
speedily from its effects. On examining the body, the lips were 
found partly yellow, and partly of a brownish-red colour, dried 
up like p,arcjiment. Several yellow or parchment-coloured spots 
were observed on the chin, as also on the cravat. The mucous 
membrane of the mouth was white and easily detached, — that 
of the tongue was dry and hard,—that of the pharynx and 
oesoph.'igus yellowish-green in colour and of a leathery consistency. 
The stoniach contained a dark-coloured liquid, highly acid. It 
was externally mottled of a* greenish^blue and black colour. 
The mucous membrane throughout was softened, and in a gan¬ 
grenous state. I'he same appearances were met with, although 
in a less degree, in the duodenum and upper part of the ileum. 
On analysis, the contents of the stomach yielded nitric acid. 
(Von Haimann, Me<iicinsch. Jahrb. 20 B. 2 S. p. 221. 

In Dr. Puchelt’s ca.se (ante, p. 277), in which death took place 
on thd^twenty-third day, when the abdomen was opened there 
was no appearance of a, stomach, but in its place a cavity formed 
by the liver, colon, and other viscera ; the interior wall, lesser 
curvature, and upper part of the posterior wall, being wholly 
absent. A dark-green mass was spread over the interior; but 
the parietes were so soft as to give way on the slightest pressure. 
The intestinal canal, with the exception that it contained a large 
quantity of bloody matter, presented noting peculiar. The 
mucous membrane of the gullet was foura. removed through¬ 
out its whole length. (Ein Fall von Vergiftung mit Scheide- 
wasser, von Dr. P. A. B. Puchelt, Heidelberg, 1846.) 

Fatai. Dose. — The remarks made on this subject in speaking 
of sulphuric acid (ante, p. 259) apply here. Tartra states that 
the quantity usually taken varies from one or two drachms 
to four ounces ; but in most of the cases which ho reports, the 
quantity taken is not mentioned. Indeed, the obtaining of any 
information of this kind is purely accidental; and the determi¬ 
nation of the exact quantity swtdlowed, must be therefore very 
difficult. One point is certain ;—a similar* dose will not kill 
two persons in the same time,—one may die slowly, and the other 
rapidly (supra), according to whether the stomach at the time 
contains food or not. The smallest quantity which I find re¬ 
ported to have destroyed life, is about two drachms. It was 
in the case of a boy, aged 13 ; he died in about thirty-^ix 
hours. In Dr. Warren’s case, a woman died from a similar dose 
in fourteen days (ante, p. 278). But less than this,—even one 
drachm, would doubtless suffice to kill a child ; and, under flir- 
tain circumstances, an adult; for the fatal result depends on the 
extent of the mischief produced by this corrosive poison in the 
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throat, windpipe, and stomach. What is the largest dose of con¬ 
centrated acid from the effects of which a person has recovered, 
it is difficult to say; since in most cases of recovery mentioned 
by authors, the quantity of the poison actually swallowed was 
unknown. 

In one instance a woman, mt. 26, recovered in a few days 
after having swallowed half an ounce, of aqua fortis of the usual 
strength. There was great reason to believe, either that the 
poison did not reach the stomach, or that it produced but little 
action on the organ. The chief scat of pain was in the throat 
and gullet. (Lancet, May 8, 1847, p. 489.) 

Period at which death takes place. —This must depend on 
the quantity swallowed, me strengfh of the acid, and whether any 
medical treatment has or has not been adopted. Out of twenty- 
seven deaths from nitric acid, reported by Tartra.— in nineteen 
it destroyed life rapidly, and in eight slowly. This author met 
with two instances in which death took place within six hours 
after the poison was swallowed; but he considers that the greater 
number who fall victims to the direct effects of the aqid, die 
withni twenty-four hours. Bobemheim relates a case of poison¬ 
ing by nitric acid, which proved fatal in one hour and three 
quarters. (Op. cit. 402.) This 1 believe to be the most rapidly 
fatal case on record, where the acid acted as a poison. The 
usual well-marked effects were found in the gullet, stomach, 
and duodenum. In infants, however, life may be destroyed by 
this poison in a few minutes, should it happen to affect the air- 
passages, A womam shortly after her delivery, in the absence 
of her attendants, poured a quantity of nitric acid into the 
month of her infant. The mother concealed from those about 
her this attemi)t at murder ; but medical assistance was im¬ 
mediately sent for. The child died in a few minutes. Some of 
the acid had been spilled; and from the yellow colour of the 
stains, the medical man suspected that the child had been 
poisoned by aqua fortis. On inspection, nitric acid was found 
in its stomach, and the mother confessed the erime. (Cazauvieilb, 
Du Suicide et de rAliertation Mentale, p. 274.) Although in 
the rejiort of this case the condition of the throat and larynx is 
not stated, it is highly probable, from the rapidity with which 
death took place, that this event was in great part due to 
suffocation. The following experiment will perhaps serve to 
show how speedily life may be destroyed under these circum¬ 
stances. Half a drachm of edneentrated nitric acid was given 
to*a rabbit. In hbout half a minute, it became insensible, and 
apparently lifeless. There was no sign of pain or irritation. It 
died in one minute. A small quantity of gaseous matter, in the 
foitn of a fuming vapour, escaped from the nostrils. The ab¬ 
domen was much swollen before death. On inspection, it was 
found that the poison had strongly acted on and corroded the 
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parts about the larynx. A portion had penetrated into the 
lungs, turning them yellow, and corroding them. Another 
portion had been swallowed, and liad entered the stomach,. 
producing*the usual yellow stains, but it had not perforated the 
organ. With regard to tire longest period at which death has 
taken place from the effects of this poison, a case has been 
already related, where a man who had .swallowed nearly two 
ounces, did not die until three months afterwards (ante, 
p. 280). The longest case is perhaps that recorded by Tartra, 
in which a woman died from exhaustion, produced by the se¬ 
condary effects of the poison, eight months after having swal¬ 
lowed it. 

Tkeatment. —It may be the same as that recommended in 
poi.soning by sulphuric acid. In addition to the remedies there 
suggested, a diluted solution of carbonate of soda with barley- 
water, and other demulcents, may be administered. In many 
cases, there is an utter impossibility of swallowing even the 
smallest quantities of liquid : and if an attempt be made to 
introduce these remedies by a tube, there is great risk of per¬ 
forating the softened parictes of the pharynx, larynx, or gullet. 
Should suffocation be threatened, then tracheotomy may be re¬ 
sorted to. Modern experience is rather adverse to the recovery 
of these cases under any form of treatment:—but‘according to 
Tartra, in accidental poisoning by this acid, there is great hope 
of recovery, if the patient receive timely assistance. He states 
that out of thirty-one cases, twenty-three recovered,— seventeen 
perfectly; while out of twenty-four case& wherein suicide was 
attempted, only six recovered. (Op. cit. p. 186.) 

CUGMICAL ANAiTSlS. 

Nitric acid may be met with either concentrated or diluted. 
The concentrated acid varies in colour from a deep orange-red 
to a light straw-yellow. The sp. gr. of a sam])le of the acid 
was 1*392. A teaspoonful was equivalent to 79 grains, and 
a tablespoonful (half an ounce) to 316 grains. It may be rc- 
cognise«i,— 1. By evolving acid fumes when exposed.—2. By 
its staining organic matter yellow or brown, the colour being 
heightened and turned to a reddish tint by contact with caustic 
alkalies.—3. When mixed in the cold with a few copper cut¬ 
tings, it is rapidly decomposed—a deep red acid vapour is 
given off, and a greenish-coloured solution of nitrate of copper 
is formed. Tin or mercury may be substitmed fot copper in 
tliis experiment. — 4. It does not dissolve gold leaf even on 
boiling; but on adding a few drops of hydrochloric acid the 
gold is immediately dissolved. 

In the diluted state. This acid is not precipitated like the sul¬ 
phuric by any common reagent, since all its alkaline combinations 



284 TESTS FOR PURE NITRIC ACID. 

arc soluble in water.—1. The diluted liquid has a highly acid re¬ 
action, and on boiling it with some copper turnings, red fumes of 
nitrous acid vapour are given off, unless the proportion of water is 
too great. At the same time, the liquid acquires a bldfe colour.— 
2. A streak made on white paper with the diluted acid, docs not 
carbonise it when heated ; but a scarcely visible yellow stain 
is left. Diluted sulphuric and hydrochloric acids carbonise 
paper under similar circumstances. — .3. The liquid .is neither 
precipitated by nitrate of baryta nor by nitrate of silver. These 
two last experiments give merely negative results—they serve to 
show that the sulphuric and hydrochloric acids arc absent. A 
portion of the acid liquid should now be evaporated in order to 
ascertain whether it is entirely free from saline matter — e.g. a 
nitrate. If it is simply an acid liquid and contains no nitrate it 
may be carefully neutralised with potash, and then evaporated 
slowly to obtain crystals. If the liquid contained nitric acid, 
these crystals will possess the following characters: — 1. They 
appear in the form of lengthened fluted prisms, which neither 
effloresce nor deliquesce on exposure. One drop of the solution 
evaporated spontaneously on glass will suffice to yield distinct 
and well-formed crystals. This character distinguishes the nitrate 
of potash from a large number of salts. When neutralised tyith 
soda, the crystal is of a rhombic form,— a very striking (microsco¬ 
pic) character of nitrate of soda.—2. When moistened with strong 
sulphuric acid, the powdered crystals slowly evolve a colourless 
acid vapour. By this test, the nitrate is known from every other 
deflagrating salt. — 3. A portion of the powdered crystals should 
be placed in a small tube and mixed* with their bulk of fine copper 
filings. The mass is then to be moistened with water, and a few 
drops of strong sulphuric acid added. Either with or without 
the application of a gentle heat, a decomposition ensues, by which 
red fumes of nitrous acid are evolved, recognisable by their 
colour, odour, and acid reaction. If a tube only one-eighth of an 
inch in the bore be used for this experiment, one-tenth of a grain 
of nitrate of potash will give satisfactory results. This is equiva¬ 
lent to about one-twentieth of a grain of nitric acid—a quantity 
to which the toxicologist will not often have to confine his' 
analysis in medico-legal practice. Should the quantity of sus¬ 
pected nitrate be very small, it may be placed in a dry Florence 
flask with a few cuttings of copper and a few drops of strong 
sulphuric acid poured in the mixture. A piece of paper soaked 
in a mixture of starch and iodide of potassium' may then be sus¬ 
pended by a closely-fitting cork in the neck of the flask. Sooner 
or later, and without the ^ of heat, nitrous acid will be evolved, 
and, although the colour of the fumes will not be apparent, the 
production of blue iodide of starch in the paper, will indicate 
their presence and prove that the salt was a nitrate. This mode 
of testing by copper and sulphuric acid is open tp objection if 
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any alkaline chloride be mixed with the suspected .nitrate. 
When this mixture exists, (a fact demonstrable by the use of 
nitrate of silver to a solution of the salt,) we may then resort to 
4. Add a piece of gold leaf, and a few drops of strong and pure 
hydrochloric acid to the suspected salt in a tube, and warm the 
mixture by a spisit lamp. If a nitrate bo present, the gold is dis¬ 
solved wholly or in part; and in ordento prove that this solution 
has taken place, a few drops of chloride of tin may be added to 
the mixture. If Any gold is dissolved, the liquid will acquire a 
pink or dark purple-brown colour; otherwise there will be no 
change of colour. The presence of an alkaline chloride does not 
interfere with this result, but rather aids in the solution of the 
gold. It must bo remembered that a chlorate, broinate, or iodatc 
will dissolve gold under similar’circumstances; but the addition 
of sulphuric acid to these liberates a coloured gas or vapour and 
a peculiar odour. (See 2.) The analyst must be careful to use 
hydrochloric acid free from any trace of nitric acid. It should 
bo tested with gold leaf previously to adding it to the suspected 
salt. By the use of either copper or gold, nitric acid or a nitrate, 
even in minute quantity, may be readily detected. 

Objections .— There are no practical objections which can be 
urged to the mode of testing for nitric acid above recommended. 
When the copper and gold-tests give the results described, the 
presence of nitric acid or of a nitrate may bo considered as 
proved. 

In liquids containing organic matter. — Nitric acid precipi¬ 
tates and combines with albumen and casein. It may be pre¬ 
sented for analysis in such liquids as vinegar, tea, or porter. In 
this case, besides the acid reaction, there will be the peculiar 
smell produced by this acid when mixed wi|h substances of an 
organic nature. The usual test may here fail, for unless the 
quantity of nitric acid in such a liquid as porter be consider¬ 
able, the orange-red fumes of nitrous acid arc not evolved on 
boiling it with copper-cuttings. Care must be taken in exarai- 
liing such liquids, that we do not foil into the error of pro¬ 
nouncing nitric acid to be present, when any acid article of 
food is simply mixed with a nitrate. A little nitre mixed with 
vinegar or porter — both of which liquids have an acid reaction 
— might deceive an amilyst unless he adopted the precaution 
recommended under sulphuric acid (ante, p. 265), i.c. of eva¬ 
porating to dryness a portion of the suspected liquid, and ex¬ 
amining for the presence of a nitrate the dry re.sidue, which 
may be obtained. If no dry saline residue it procured, wo may 
safely proceed to obtain evidence of the presence of nitric acid 
by the procei^s mentioned below. If the liquid be viscid, this 
viscidity must bo destroyed by dilution with water: — and in 
all cases, if any solid or insoluble substances are floating in it, 
as in the matters vomited or contents of the stomach, it must be 
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filtercdyin order to obtain at least a portion of the acid liqnid. 
This operation is slow, especially if the liquid has been boiled. 
If we procure a clear acid liquid, the colour maybe disregarded. 
We should then carefully neutralise it with a weak solution of 
bicarbonate of potash, and concentrate to a small bulk by 
evapoi’ation. As a trial-test we may dip in a ‘slip of bibulous 
paper, dry it, and observe whether it burns with deflagration. 
This commonly answers,^' unless the quantity of nitric acid 
present be very small, or unless the nitrate of potash formed, 
be mixed with a large portion of some other salt. The liqnid 
may now be set aside for the deposit of crystals, which arc 
deposited more or less coloured and impure. The presence of 
this impurity does not at all interfere with the action of the 
most important test for nitric acid, namely, the mixture of 
copper and sulphuric acid either in a tube or in a Florence 
flask, as already described (ante, p. 284). The crystals may, 
however, if necessary, he purified by digesting them in ether, or 
alcohol. These liquids do not dissolve the nitrate of potash, 
but they may serve to remove from it, the organic matters by 
which it is coloured. The draining of the crystals on blotting 
]>apcr, and a second crystallisation from water, will render them 
sufficiently pure for the determination of the presence of nitric 
acid. For the application of the gold-test, it is desirable to 
have the crystals in as pure a state as they can be obtained. 

Neutral liquids. — But the vomited matters and the contents 
of the stomach may have no acid reaction, and yet nitric acid be 
present. Thus it may have become neutralised by lime or 
magnesia, through the administration of antidotes. In such a 
case, it would not be ^easily detected, if present only in small 
quantity. Nitrate pf lime may be dissolved out by alcohol, or 
by the addition of carbonate of potash to the filtered neutral 
liquid previously concentrated by evaporation, either of these 
earthy nitrates may be transformed to nitre, and. the ana¬ 
lysis then proceeded with, — the carbonate of lime and mag¬ 
nesia formed, being separated by filtration. , Again, for the 
same reasons as those mentioned in speaking of sulphuric acid, 
the liquid found in the stomach of a person who has died from 
nitric acid, may not contain a trace of the poison, either free 
or combined. Its absence, therefore, does not negative a charge 
of poisoning. Nitric acid has a much stronger tendency than 
the sulphuric, to combine with the solid organic tissues ; and ip 
decomposing them, it undergoes decomposition itself. In a 
case of this kind, those parts of the mucous membrane, whether 
of the gullet or stomach, which are stained yellow or cor¬ 
roded, should be digested in water for soihe hourg, at a gentle 
heat. If the acid is in well-marked quantity, cold water will 
suflSce. The resulting liquid should be filtered and neutralised 
by potash, and subsequently examined for nitre. This expe- 
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rimcnt, from the small quantity of free acid present, is very 
likely to fail. In examining the stomachs of rabbits killed 
by nitric acid, I have found that even deeply-stained portions 
of the mucous membrane have yielded commonly only faint 
traces of acid. But .the discovery of no more than truces of 
acid in these cases of poisoning, is, in my opinion, tanta¬ 
mount to a failure of tlie chemical branch of evidence ; for no 
inference could be drawn from such ftnute results relative to 
the fact of poisoning, unless the evidence from symptoms and 
appearances, with moral ^circumstances, were su:jSciently con¬ 
clusive ; and when this is the case, whether the poison be wholly 
absent, or exist only in “ infinitesimal ” traces, it is a matter 
of trifling importance. The nitrates, although frequently used 
medicinally, ai*e not natural constituents of the secretions of the 
alimentary canal. 

Absorption and Elimination. — Orfila states that he has sepa¬ 
rated nitric acid from the urine of animals poisoned by diluted 
• nitric acid. He distilled the urine with sulphuric acid, neutra¬ 
lised by potash the acid liquid thus obtained, and succeeded in 
procuring nitrate of potash. The result was not uniformly the 
same. At certain stages of the poisoning only, the urine was 
found to contain nitric acid (Toxicologic, 1852, i. 185). As 
the nitrates are not constituents of the urine, the fact may be of 
importance, although the circumstances under which nitric acid 
was thus procured, aVe not likely to present themselves in a case 
of acute poisoning in a human being. 

In a dead body which has undergone putrefaction, nitric acid 
may exist only as nitrate of ammonia— a salt which is diffused 
through the soil of a burial ground, and may, by percolation of 
water, be carried into and impregnate a dead body. The pre¬ 
sence of traces of nitrates under such circumstances, will amount 
to nothing, unless the appearances produced by nitric acid are 
found in the body. It will be proper in all cases of exhumation 
to examine the soil for nitrates. 

On solid organic substances. Stains on clothing. — This acid is 
sometimes malicioudly thrown at persons; and we may be required 
to examine some article of dress suspected to have been stained 
by it. The spots produced by strong nitric acid on woollen 
stuffs, are cither of a yellow, orange-red, or a brown colour, ac¬ 
cording to thp time at which they are seen. On black cloth 
they speedily acquire a light yellowish-brown colour, passing 
after a few days to a dingy olive-green with a red border. After a 
time they become dry (unlike those produced by strong sul¬ 
phuric acid), and the texture of the cloth is entirely destroyed. 
In order to examine them, the stained portions may be. cut out 
and digested in a small quantity of warm distilled water or in lime- 
water. If nitric acid is present, distilled water will acquire an acid 
reaction; but in order to prove this, the liquid must be neutralised 
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by bicarbonate of potash or lime, then evaporated to diyness, and 
the dry saline residue, if any, examined by the copper and gold- 
teats for nitrate of potash or lime. Should the water acquire no acid 
reaction, then there is no perceptible quantity of nitric acid present. 
To render this certain, however, the water may be made feebly al¬ 
kaline by potash, and again.boiled with tl^p stuff; the liquid may 
be filtered and examine^or nitre. It is rare that any evidence, 
of the presence of nitriinicid is obtained by the latter process, 
when the stained portions of cloth do not give out any free acid 
to the distille^i water in the first instance. Should any traces of 
nitric acid be perceived in an experiment of this kind, an un¬ 
stained portion of cloth or stuff must be examined, before we 
can draw the inference,that nitric acid has been spilled or thrown 
on it. On these occasions we may be often disappointed in 
searching for chemical evidence of nitric acid. Not to mention 
that the acid may be easily removed by washing while the dis- 
coloration remains, we must remember that the acid is volatile, 
easily decomposed, and its nature entirely changed by contact* 
with tho organic substance. These facts will explain to us, why 
after a few weeks the chemical evidence of the presence of tliis 
acid is sometimes entirely lost; while in the case of sulphuric acid, 
the stains may furnish abundant evidence of its presence aftermany 
years’ exposure. In ail cases of the suspected throwing of nitric 
acid, the s|>ots on the dress should be examined as soon as possible, 
or a chemical analysis will bo of no avail.’ The following case 
occurred at Guy’s Hospital: — A man had some strong nitric 
acid maliciously thrown in his face, and the sight of one eye was 
thereby entirely destroyed. He wore at the time a blue stuff 
coat, which was not sent to be examined until five xoeeks after 
the accident, and only a’few days before the trial of the prisoner 
for the olfenccl The sleeve and body of the coat were found to 
be covered with numerous spots of a yellowish-brown colour. 
The spots were quite dry; they had evidently been caused by 
some corrosive acid. The colour was discharged, and the fibre 
of the stuff* corroded. Not a trace of nitric acid could be de¬ 
tected in them, although there was no reasonable doubt that it 
had been used. Its disappearance was probably duo partly to 
its decomposition in the stuff, and partly to its volatility. Had 
the coat been examined soon after the offence, the nature of the 
acid would have been easily determined. I havjp been able to 
procure certain evidence of the presence of nitric acid in stains 
on black cloth, a fortnight after the liquid had'been sculled. The 
quantity of acid present was, however, small. Dr. Christison has 
obtained evidence of the presence of this acid in stains on cloth, 
made seven weeks before (Op. cit. 178); and Orfila states that 
he has found stains on felt, cloth, leather, and human skin to re¬ 
tain an acid reaction for twelve or fifteen days. He detected 
nitric acid in the stains, by allowing the material to soak for ' 
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some hours in a cold weak solution of bicarbonate of soda. The 
dry saline residue obtained on evaporating the liquid contained 
a nitrate. (Orfila, Toxicol, i. 187.) In conducting an analysis 
of this kind, it has been recommended, when we obtain an acid 
liquid, to test it with the nitrate of baryta and nitrate of silver. 
The liquid, if it contain nitric acid only, should give negative 
results; but there are few specimens of cloth which do not yield 
traces of sulphuric and hydrochloric acids, or of sulphates and 
chlorides, so that nitric acid may still be present when one or 
the other of these tests is affected. The spots i)roduced -by 
this acid on the human skin ai’e at first yellow, and become of a 
deeper orange-yellow when touched with an alkali. By this 
they are known from spots produced by iodine, which are 
immediately bleached and removed by an alkali. 

Quantitative annlysie. — Convert the nitric acid contained in 
a measured quantity of the liciuid, to nitre, by the process above 
described. Convert the whole quaqfity of nitre thus obtained 
to sulphate of potiish, by the cautious addition of sulphuric acid. 
Dissolve this salt in water, and evaporate to dryness. Calcine 
the. residue, and afterwards wash it with alcohol, to remove if 
necessary .any portion of free sulphuric acid. Ifor every one 
hundred grains of dry sulphate of potash thus obtained, we may 
estimate that there were present in the measured (juantity of 
liquid, about eighty-two grains of liquid nitric acid or aqua-fortis 
(bihydrate)—tlic bulk of which, by measure, may be easily de¬ 
termined by calculation. Should the dried sulphate be acid, it 
may be necessary to moisten it with a solution of sei^iiicarbo- 
natc of ammonia, and rc-exposc it to heat, to drive off the volatile 
alkali with the surplus sulphuric acid. Sulphate of potash, it 
must be remembered, is a perfectly, neutral salt. 


CHAPTER 17. 

VOISONINO BY MCRTATIC ACID OR SPIRIT OP SALT-RARKI.Y 

TAKKN AS A POISON-SYMPTOMS-APPEARANCES AFTER 

DEATH-FATAI, 1>08E-CHEMICAL ANALYSIS — DETECTION 

OP THE ACID IN 1>UUE AND MIXED LIQUIDS-ON ARTICLES 

OF CLOTIllNO— IN CASES OF FORGERY-PHOSPHORIC ACID 

_BXI'ERIMENTS on ANIM.ALS-ACTION OF PHOSPHOROUS 

ACID-TESTS FOR PHOSPHORIC ACID. 

Burlittle is known concerning the action of muriatic or hydro¬ 
chloric acid as a poison. In the Coroners* return for England, 
during the years 1837-8, out of five hundred and twenty- 
seven cases of poisoning,. there was not one in which this 
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acid was the poison used. Only three cases of poisoning by 
muriatic acid occurred in this metropolis, during a period of 
sixteen years. From this statement it will bd seen that the 
medico-legal history of this kind of poisoning is necessarily 
incomplete. 

Symptoms. —From the few reports that have yet appeared, the 
symptoms produced by this acid do not differ widely from those 
caused by the two other mineral acids, described in the pre¬ 
ceding chapters. There is the same sensation of burning beat 
extending from the throat to the region of the stomach, with 
vomiting of a highly acid liquid of a dark colour, mixed with 
mucus and altered blood. The tongue' is swollen and dry; and 
Avith much thirst, there is great difficulty of deglutition. The 
tonsils and throat are inflamed. An escape of acrid pungent 
vapours from the mouth, when the acid has been swallowed, is 
described by Orfila among the earliest symptoms; after an 
hour or two this has not l^cn observed. In two cases, neither 
the vomiting nor pain in the abdomen tvas urgent, although both 
terminated fatally. The chief seat of pain was in the throat. 
Ill one instance, in which probably an ounce of the acid had 
been swallowed, the person was able to walk to his tome at a 
distance of three quarters of a mile. The pulse has been 
found small, frequent, and irregular; the skin cold and 
clammy. The intellectual faculties have remained clear until 
death. In the case of a Hindoo, Sinivassin, set. 28, reported 
by Ur. CoUas, the symptoms, about twelve hours after two 
ounces qf the acid had been swallowed, were as foUow's: the 
head was drawn backwards, the mouth half open, the lips 
and face presented no spot or stain, the gums were pale, the 
teeth not discoloured, the tongue was deprived of a strip of its 
investing membrane about the centre. The skin was cold, the 
pulse small and frequent, the breathing difficult, the abdomen 
painful. There was suppression of urine, but no purging. 
Magnesia with soap and water had been given to him, and were 
retained on the stomach. It was ascertained that the poison had 
been taken by mistake for brandy, and that there had been 
violent vomiting,—the vomited matters effervescing-on the floor. 
(Ann. d’Hygiene, Janvier 1858, p. 209.) This case proved 
fatal. Mr. Procter, of York, communicated to me the par¬ 
ticulars of a case in which a female, set. 29, swallowed half an 
ounce of commercial hydrochloric acid. She was seen an hour 
and a half afterwards. She then complained of intense burning 
pain in the throat and along the gullet, but there was only slight 
pain in the stomach; and but very little tenderness of the abdo¬ 
men. There was incessant vomiting. Magnesia and harley-lwater 
wore freclv given; but in half an hour there was collapse, 
rendering ihe use of stimulants necessary. In the evening 
reaction was established; but the voice could scarcely be heard, 
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and there was great pain in the throat. Thisj^™J||lleved by a 
few leeches, and the woman recovered in a iSpjPt. In this 
instance, the action of the poison appears to have TOenchiefly spent 
on the throat and gullet. (Guy’s Hosp. Keports, 1851, p, 211.) 
Another case, reported by Dr. Allen, presents a more complete 
history of the symptoms from a larger dose. A girl, set. 20, 
swallowed an ounce of hydrochloric acid on an empty stomach, 
with the intent to destroy herself. Vomiting had occurred, and 
alkaline remedies were prescribed before she was seen by Dr. 
Allen,— two hours after the poison had been taken. The coun¬ 
tenance was pale and anxious: there was pain with burning heat 
in the tliroat and abdomen;—the region of the stomach was 
very tender on pressure, the skin was cold, the pulse 130, small 
n.n<i thready, the tongue pale and whitish, and the throat much 
inflamed. She vomited freely a fluid of a brownish colour, which 
was quite neutral. Barley-water and carbonate of soda were 
given. In six hours from the time of taking the poison, she 
vomited about half a pint of a bloody fluid. Vomiting of blood 
continued for about twelve hours. On the following day, there 
was great-tenderness in the region of the stomach, with inflam* 
Diation in the throat and pain in swallowing. In three days 
there were cramps and twitcliings of the limbs, and a sense of 
coldness in the legs, although these felt quite warm. She then 
gradually improved: <fn the 15th day the pulse was 80; and 
she could swallow fluids without difficulty. There was still 
great tenderness over the stomach. (Medical Gazette 1849, Vol. 
xliv. p. 1098.) 

In the following case the patient, a female sat. 24, did not die 
for a period of eight weeks after taking more than two ounces 
of this acid (1000 grains). The immediate symptoms were: 
severe pain with a sense of burning in the tongue, back of the 
mouth and gullet, as far as the stomach; a feeling of suffocation, 
escape of white vai)ours, and vomiting of a liquid which effer¬ 
vesced as it fell on the pavement. In three hours she was brought 
to the Hotel Dicu; and it was found that the vomited matters 
had a brown and bloody appearance. Vomiting continued 
throughout the night to the extent of four quarts of a reddish 
liquid with solid masses of a red-brown colour. These vomited 
matters had no acid reaction; on the next morning, the tongue 
and throat w'cre covered with a white pellicle, and in parts the 
membrane was removed, as if by the corrosive action of the 
acid. The inner surface of the cheeks, the roof of the mouth, 
and under part of the tongue, presented no change. There was 
a severe burning pain in the throat, extending to the stomach, 
increased by pressure; but the acid did not appear to have 
reached the intestines. There was a copious discharge of saliva 
with shreddy masses of mucus, and any attempt tdllwallow was 
followed by spasms in the throat. T^he voice was feeble and 
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hoarse, hre.^^^Bfiaiet, pulse 96, regular and full, skin warm 
and dry,nriy|||H||py —no evacuation from the bowels. On the 
second day tfffi'was-^^lirium followed by paralysis of the limbs 
and collapse. Daring the eight weeks that the patient survived, 
there were variable symptoms chiefly referable to the throat, 
lungs, and stomach (Annales d’Hygiene 1852, Vol. ii. p. 415. 
Case by Dr. Gnerard). ' 

Appeaeances AFTER Death —The throat, laiynx, and gullet, 
have been found highly inflamed, the mucous membrane lying 
in detached masses or actually slonghing away. In one instance 
the membrane was thickened. The coats of the stomach have 
been so^nuch corroded that, in many places, there was only the 
peritoneal coat left; and in attcmi'ting to remove the organ in 
this case, the parietes gave w.ay. The contents have been some¬ 
times of a yellowish, at others of a dark*grcen colour. In a 
case, in which the fundus of the gall-bladder had come in con¬ 
tact ^Vith the stomach, it was observed to have a bright green 
colour, arising from the well-known action of this acid on the bile. 
On removing the contents, the lining membrane has been found 
blackened, and presenting a charred appearance—the blackening 
extended through the whole length of the duodenum, and was 
especially marked on the prominent parts of the numerous 
valvul.na conniventes (folds of mucons membrane), the intervals 
being stained of a greenish-yellow colour,*from the action of the 
acid on the bile.—(Case by Mr. Quekett, Med. Gaz. xxv. 285.) 
When death did not take place until after the lapse of several 
days, the coats of the stomach were of a dark colour, highly 
inflamed, and for the most part in a sloughing state;—large 
dark shreds of membrane were hanging from the sides of the 
organ, especially about the pylorus. The inflammation had 
extended also into the duodenum. 

Perforation of the stomach has not been a common appear¬ 
ance. The mucous membrane of this organ has been found 
more or less corroded, and sometimes entirely destroyed. In a 
case referred to by Dr. Galtier^Toxieologic, Vol. ii. p. 217,1855), 
which was the subject of a criminal trial in 1846, the stomach 
was entirely disorganised, softened, and presented posteriorly, seve¬ 
ral perforations of different diameters, with rounded, thickened, 
and inflamed margins, adhering to the adjoining viscera by 
slight albuminous deposits. The pyloric orifice was thickened, 
as well as the mucous membrane of the small intestines. The 
large intestines were healthy. The mucous membrane of the 
throat was thickened, injected, and, on pressure, purulent mat¬ 
ter escaped from it. The gullet was thickened throughout its 
extent, and its mucous membrane was in a state of suppuration. 
These appearances may be taken as representing the eflects pro- 
. duced by thcAacid w'hen the case is protracted. The patient in 
|hta case died eight weeks after she had taken the acid. The 



MCRTATIC ACID. FATAL D08B. 


293 


(piaptity taken was unknown. (See alB^OrfS^ Toxicologie, 
Vol. i. p. 216.) 

In Dr. Collas’s case, (ante, p. 290,) dd^^Rook place in about 
twenty-four hours, and the inspection was made thirteen hours 
afterwards. Although the tciiiperatiire was high, tlrere was no 
odour, and no sign of putrefaction. The mouth and throat pre¬ 
sented no alteration. The mucous membrane of the tongue was 
reduced to a greyish pulp, and was easily removed. The mein- 
hr^ue of the gullet was rough and disposed in longitudinal folds. 
The upper and lower portions of the tuhe were durk-coloured, 
but not carbonised; while the middle portion was pa^e. The 
stomach was distended, and presented externally red, green, and 
black discolorations. It contained about seven ounces of a 
black turbid liquid. In nearly its whole extent, the surface of 
the stomach was idaekened, and the mucous membrane detached: 
in the vicinity of the pylorus, it was of a dull wine-red colour. 
The duodenum was healthy, contrasting strongly with the con¬ 
dition of the stomach: this, as well as the other small intestines, 
contained a. yellowish-coloured liquid. The cavities of the 
heart, and the large arteries, contained red firm clots of blood, 
moulded to the form. The urine was acid, and yielded, by pre¬ 
cipitation, a quantity of chloride, indicative, as it was supposed, 
of the presence of hydrochloric acid = about 0-9 per cent. (Ann. 
d’Hygienc, Janvier 1858, p. 209.) 

Ini)r. Guerard’s protracted case, (ante, p. 291,) in which death 
took place alter eight weeks, the mucous membrane of the 
gullet was found swollen and softened throughout. At the 
upper part, the lining membrane was entirely removed: at the 
lower, it had a slate colour. The mucous membrane of the 
.'Jtomach Avas softened and gelatinised with a brownish discolo¬ 
ration at the greater end: the muscular coat was laid bare in 
several places. The pylorus (intestinal opening) was hardened, 
contracted, and of a brown colour. The peritoneum was 
covered with some false membranes. The small intestines were 
slightly injected. The w'hole of the i)arts about the larynx, 
epiglottis, and trachea, were much injected, and of a brown 
colour. A quantity of serum was found in the left pleura, and 
the lungs were gorged with blood. (Ann. dTIygiene, 1852, 
Vol. ii. p. 423.) 

Quantity required to destroy life .—With respect to this ques¬ 
tion, and the period at which the case proves fatal, there is no 
reason to suppose that the hydrochloric acid differs from the 
sulphuric and nitric acids in relation to these points. The cases 
that have hitherto*occurred throw but little light upon these 
questions. The medical jurist must be content to draw an infer¬ 
ence, the fairness of which cannot be disputed, when it is based 
upon the strhng analogy which’exists between the effects of 
this and the other two acids. Dr. Beck states that out of six 
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cases of this kind of Roisp ning, five proved fatal, (Med. Jur. Vol. il. 
p. 448.) The factyjjljljtesent before us hre thpse:—In one case, 
two ounces destroyE®|^ in thirty-three hours; in a second, the 
same quantity killed a person in eight days; and in a third, a like 
dose prove® fatal in Jive hours and a half. (See post, p. 294.) This, 
I believe, is the most rapidly fatal case on record. The smallest 
dose that appears to have destroyed life was about an ounce. 
The patient died in fifteen hours. But there have been three 
recoveries from a similar dose (one is reported, ante, p. 291a 
notice of the second will be found in the Lancet for July 27, 
1850, Pj 113, and of the third, in Beck’s Med. Jur, Vol, ii. p. 
449.) In a case reported by Orfila, the dose was an ounce and a 
half, and this proved fatal in about eighteen hours. In one case, 
(ante, p. 291,) a much larger dose did not destroy life until after 
the lapse of eight weeks. If cases of poisoning by this substance 
wei'e more frequent, it would, no doubt, be found that not only 
may death take place within a much shorter period, but that a 
much smaller quantity might prove fatal. The cases of poisoning 
by this acid, which I have i'ound rejjorted, have, occurred in 
adults : some from accident, and others from suicide. 

The following rapidly fatal ca.se occurred to Mr. Crawfor<l 
(Lancet, March 1840):—A woman, aged 40, took, in order to 
poison herself, two ounces of a mixture used by her husband for 
the purpose of browning gun-barrels. This mixture was stated to 
be composed of equal parts of tincture of steel and strong mu¬ 
riatic acid, with a few drops of a solution of corrosive sublimate. 
Soon after she had taken the liquid, she vimited. In about 
half an hour, she was seen by a druggist; vomiting had then 
ceased. She answered questions rationally, and was sensible 
until she died ; but made no complaint of heat or pain in the 
mouth, throat, or stomach. There was no thirst. The pulse 
could not be felt at the extremities, and the heart’s action 
was very feeble. The muscles of the limbs felt hard, as if 
contracted. She died in abonX five hours and a half edtet taking 
the mixture. Two hours before death, the bowels were opened 
twice. On inspection, the stomach was found contracted, and 
its iqucous membrane thrown into ridges and furrows. The 
ridges were of a brown colour, as if charred ; when the surface 
was scraped, it could be readily peeled off, and the part exitosed 
showed numerous small black granules, which seemed to be 
nothing more than altered blood. The furrows were of a fine 
scarlet colour. There was no perforation. Appearances similar 
to these were noticed in the upper part of the small intestines 
(duodenum and jejunum). The lower jlart of the gullet 
was charred, and its lining membrane was easily peeled off. 
There is no account given of the state of the m’uuth, throat, and 
air-passages. There is' no doubt that the active agent and 
cause of death here was muriatic acid. An analysis of the 



MtUUATIO ACID. ANALYSIS. 295 

mixture proved this, for it yielded an abundance of that acid, 
and a quantity of iron; but there was>no trace of corrosive 
sublimate. 

Treatment. — The same as in poisoning by sulphuric and nitric 
acids. (See ante, p. 261.) It consists in the free use of barley- 
water, or linseed tea, with carbonate of soda. 

In general the mineral acids are taken separately as poisons,- 
but they may be taken in a mixed state; especially as some 
mixtures of this dcscrii)tion are-largely used in the arts. Thus, 
thqi^QiiA REGIA, a mixture of nitric and muriatic acids, is used 
for dissolving gold and platina; while the aqua regin.i^ nitro- 
sulphuric acid, is employed for dissolving silver and separating 
it from plated articles. I have not been able to find in any 
work on toxicology, an account of a case of poisoning by the 
nitro-muriatic acid; but OrfiJa gives one case of poisoning by 
nitro-sidphuric acid. A man, aged 24, swallowed a mixture 
consisting of one ounce of strong nitric acid and two drachms of 
strong sulphuric acid. The usual symptoms followed, and he 
died in eight nours. The appearances, as might have been pre¬ 
sumed from the relative quantities of the two acids taken, resem¬ 
bled those of nitric rather than of sulphuric acid. (Toxicologic 
Gcncralc, i, 129.) There is but little doubt that nitro-muriatic 
acid would produce symptoms, and cause ajipcarances, .analogous 
to those described in speaking of muriatic acid. The mixed 
effects of nitric acid might be also perceptible. The quantity 
required to destroy life, and the period at which death will 
ensue, may be inferred from what has been already, said resj^ct- 
ing each of these acids. 

CHEMICAL ANALYSIS. 

The commercial spirit of salt has a deep lemon-yellow 
colour. It may contain arsenic, antimony, iron, or common salt. 
It is not always so concentrated as to possess the property of 
fuming in the air; a property which of course depends on its 
strength, and therefore may be present or absent in any given 
specimen. A tcaspoonful of this acid having a specific gravity of 
1‘133 was found to weigh 66'4 grains, and a table-spoonful 265’6 
grains. • The liquid will be found highly acid: —it tinges organic 
substances of a yellowish colour, and corrodes them. 1. When 
boiled with copper, there is but little action, the acid is in part 
distilled over in vapour. By long boiling under free exposure 
to air, the copper acquires a pinkish or reddish hue (from a 
film of oxychloride). 2. The acid if moderately pure, may be 
boiled entirely away oft pure mercury without being affected by 
the metal. These tests eminently distinguish the muriatic from 
the two preceding acids. 3. When boiled with black oxide of 
manganese, in fine powder, chlorine is evolved, known by its 
colour, odour, and bleaching properties on litmus and other 

D 4 
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colouring matters. This last test is conclusive : — there is no 
other acid which is thus affected by the peroxide of manganese. 
One drop of muriatic acid in a tube of very small bore, will 
give satisfactory results. The experiment may be ])erformcd 
on a small quantity in a flask as described under Nithic Acii>, 
(ante, p. 284.)—starch paper dipped in solution of iodide of 
potassium being used as a test. 

In the state. When the acid is much diluted with water, 

the property of evolving chlorine-with ))croxide of manganese, is 
lost. In this case, there is one most satisfactf)ry lest for ^^le 
presence of the acid, — the nitrate of silver. This test gives, 
with the acid, a dense white clotted jirccipitate of chloride of 
silver. The precipitate thus formed acejuires s])eedily a dark 
colour by exposure to light; and it is known from all othdr 
white salts of silver, by the following properties: —1. It is inso¬ 
luble in nitric acid. 2. It is very soluble in cau.stic ammonia. 
3. It is insoluble in poPash; but w'hen boiled with a strong 
solution of potash, brown oxide of silver is produced. 4. When 
dried, and heated on pltitina, glass or mica, it mclife like a resin, 
forming a yellowish-coloured sectile ma.ss. Unless these projierties 
be possessed by the preeijntate, it is impossible to refer the action 
of the test to the jtresenee of muriatic acid. The delicacy of 
the silver test is" such, that it will easily detect the thirteen- 
hundredth part of a grain of muriatic acid in a minimum of 
water, and will form a perceptible opalescence (precipitate) 
when the acid is diffused through 290,400 times its weight of 
water. 

Objections. — It may be objected to the application of the 
silver-test, that other acids form with it white precipitates, which 
might be mistaken for the chloride of silver. There are two 
common acids, both of them poisons, — namedy, the prussic 
and the oxalic, which, in this respect, resendile the muria,tic. 
The prussic acid would te immediately known by its odour, 
or by the effect of heat on the cyanide of silver. (See Prussic 
Acid.) The white precipitate jiroduced by the test in oxalic 
acid, is known from the chloride by its entire solubility in 
nitric acid. The evaporation of a portion of the tested acid 
liquid, would moreover leave crystals of a solid acid. 

The mixture of any simple acid, such as the acetic, tartaric, 
or citric, with a solution of common salt, might be pronounced 
to be muriatic acid from the action of the test, when in reality 
no free muriatic acid was present. A suspicion of this kind 
would naturally arise, if on evaporating a portion of the acid 
liquid, a large quantity of a solid white residue was obtained. 
The difficulty in such a'case may be removed by resorting to 
the process recommended in speaking of^ sulphuric acid (ante, 
p. 265.) If we take equal quantities of the acid liquid, and preci- 
IJitate one portion entirely by nitrate of silver,— then evhporate 
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tlic other portion to dryness, dissolve the dry salt (chloride) in 
water, and precipitate this solution entirely by the ^cst, it is 
obvious that if there be no free muriatic acid present, the 
precipitated chloride will have exactly the same weight in the 
two cases. The precipitate should in each case be well washed 
in Avater, acidulated with nitric acid. If free muriatic acid Avere 
jjrcsent, the precipitate obtained in the former case w^uld 
exceed in weight that obtained in the latter. As common' 
.salt is not A'cry soluble in alcohol, the suspected liquid may be 
concentrated and treated with strong alcohpl. This Avill dis- 
solv'e any free acid and leave the chloride of sodium. 

In liquids containing organic matter. — Such liquids Avill have 
a highly acid reaction. It might be supposed that the nitrate 
of silver Avould serve as a good trial-test, but it is liable to be 
])rccipitated by most organic liquids, such as vinegar and 
})ortcr, although no free muriatic acid may be present. This 
arise.s either from the presence of chlorides in liquid articles of 
food of this description, or from oxide of silver being itself 
])recij)itated by certain organic principles. In the last-men¬ 
tioned case, the precipitate is knoAvn from the chloride by being 
redissolved in nitric acid. This test for muriatic acid cannot 
hoAvcver be safely employed in the analysis of any liquid con¬ 
taining organic matter. Under these circumstances there arc 
three methods of proceeding. 1. To distil the liquid at a low 
temperature in a retort filled Avith a receiver. Any free mu¬ 
riatic acid Avill psuss over, be condensed, and may ihjav be safely 
tested. A mixture of sulphuric acid with a muriate in the 
liquid, Avould produce the same effect, and lead to error. The 
action of nitrate of baryta upon the acid organic liquid, 
Avould, however, shoAV w-hether sulphuric ticid were present 
or not. This ju-occss only answers Avhen the muriatic acid 
is in moderately large proportion. If the quantity be small, 
none 'is obtained unless the distillation*is carried to dryness; 
but then the process is open to objection. (Sec Ann. d’Hyg., 
Oct. 1S42, ii. 339.) 2. Wc may evaporate to dryness, a frac¬ 

tional portion of the organic liquid; calcine any residue, and 
observe whether on digestion in Avatcr and •filtration, Ave obtain 
a solution of a chloride; if not, wo must neutralise the acid 
organic liquid by adding carbonate of soda — then CA'aporate 
and incinerate the residue. In this way, we obtain all the 
muriatic acid contained in the liquid as chloride of sodium, and 
this may noAV be precipitated by the silver-test. Should any 
chloride r4sult from the first evaporation of the acid liquid, the 
quantity of muriatic acid thus obtained, must be diducted from 
that which results in the last-mentioned process. 

-Free muriatic acid may "be separated from some organic sub¬ 
stances, as well as from some alkaline salts, by digestion in 
alcohol. The alcoholic liquid may be filtered, and to the fil- 
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trate a strong alcoholic solution of caustic potash may be added. 
Chloride of potassium is formed and precipitated. This salt may 
he collected in a filter,— dissolved in distilled water and tested. 
If carbonate of soda has been used in the treatment, the alcohol 
will rtot remove the chloride of sodium ; but if magnesia has 
been used, even the chloride of magnesium will bo dissolved and 
remgved. Alcohol may thus enable ns to ascertain whether any 
free muriatic acid remains in the parts submitted to analysis. 

Vomited matters and contents of the stomach .— The process is 
the same in the two cases. The liquid should be separated from 
the solid portions by filtration through cotton or paper. If acid, 
we must proceed as directed in speaking of the analysis of an 
organic liquid. In giving evidence on this point, a witness 
may be asked, whether the natural secretions of the stomach 
<lo not owe their acidity to the presence of free muriatic acid. 
The experiments of Dr. Prout have proved that this is really the 
case : — that the gastric secretions arc acid, owing to the presence 
of free muriatic and acetic acids. An objection of this kind is 
answered by the facts,—that the quantity of free muriatic acid, 
naturally contained in the gastric secretions, does not exceed 
the 1.500ih part by weight, i. e. it amounts to about five grains in 
sixteen ounces of liquid. (Prout.) This would give only a very 
feeble acidity, and but a trivial result with the test; whereas, 
the liquid may be intensely acid, and yield a large quantity 
of muriatic acid on being distilled. 2. The medical jurist would 
look for the characteristic symptoms and appearances, in the 
month, throat, and stomach, before he inferred that this mineral 
acid had been taken as a poison. If these are wanting, and the 
quantity of free muriatic acid is but small, then there would be 
no evidence of poisoning, so far as chemical analysis is concerned. 
A mixture of vinegar and salt might be easily mistaken for 
muriatic acid in an organic liquid, but no muriatic acid would be 
obtained on distillation, and no additional quantity of dptoride 
would be obtained on neutralisation by carbonate of soda and 
incineration. As organic matter holds muriatic acid with strong 
afiinity, Orfila has recommended that it should be precipitated 
by a strong solution of tannic acid, before distillation is resorted 
to. The liquid for examination may be neutral, owing to the 
administration of antidotes. The muriatic acid may have been 
neutralised by carbonate of soda or magnesia. This would be 
discovered on evaporation, and the quantity of resulting alkaline 
chloride would indicate the quantity of muriatic acid. But to any 
inference of this kind, there are very strong objections^ If the 
quantity of •chloride of sodium is small, the results may bo 
referred to that portion of salt which always exists naturally 
in the gastric and other secretions; if large, the chloride of sodium 
is so common an ingredient in most kinds of food, that its ple- 
sence in the contents of a stoiuach, even in large quantity, might. 
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cmteris paribus, be fairly ascribed to this source. On the whole, 
then, it is. clear that the chemical evidence in poisoning by 
muriatic acid must fail, unless the acid is discovered in large 
quantity and in a free state, in the contents of the stomach ; or 
unless there is at the same time corroborative evidence of 
poisoning from symptoms and api)carance8. It need hardly bo 
observed, that owing to violent vomiting or medical treatment, 
all traces of the acid may have disappeared from the stomach, 
notwithstanding the person may .have died from its effects. 
With one alleged exception muriatic acid hail^ot been found in 
the stomach in the few cases of poisoning by it which are oil 
record. Dr. Collas’s case furnishes the exception here referred 
to, (ante, p. 293,) but the process pursued for its detection ap¬ 
pears to me to have been unsatisfactory and inconclusive. The 
stomach and gullet were macerated in distilled water for six¬ 
teen hours : the liquid thus obtained was not acid, but gave a 
precipitate with nitrate of silver (alkaline chloride). A fourth 
part of it, with a fourth part of the stomach, being evaporated 
to dryness, was submitted to distillation in an oil bath with a 
small quantity of sulphuric acid. The gases and vapours 
thus evolved precipitated nitrate of silver. The liquid taken 
from the stomach gave an abundant precipitate with nitrate 
of silver after distillation with sulphuric acid. Magnesia 
and soap had been given to the deceased. This might ac¬ 
count for the absence of acidity ; but the chemical results muy 
have been owing to the presence of common salt in the sto¬ 
mach (Ann. d’Hygiene, Janvier 1858, p- 216). The analyst must 
remember, that in examining the stomach of a person poisoned 
by this acid, he may discover traces of arsenic or antimony,— 
the commercial acid containing these substances as impurities. 

Ilvd^chloric acid has not been used for the purpose of murder 
in tffljUl^ntry, but in France there have been at least two trials 
for by this poison, i. e. in 1839 and 1847 (Orfil^ Toxi- 

coloPlPwoI. i. p. 216). In a criminal case tried in Belgium, the 
acid was given with a view to procure abortion (Galtier, Vol. i. ji. 
217). In these cases the evidence respecting the presence of 
poison in the bodies failed, although the appearances left no 
doubt that a corrosive acid had been taken. The analysts ap¬ 
pear to have relied on the effect of nitrate of silver as a test, 
without having had due regard to the presence of alkaline 
chlorides in the stomach. On this account the chemical evi¬ 
dence was rejected as unsatisfactory, but as in the abortion-case 
the female did not *dio until after the lapse of two months, it 
would have been something unusual had any ofrthis poison 
remained in the body. (The reader will find a report of these 
cay in Flandin’s Traite des Poisons, Vol. ii. pp. 482,491.) 

solid organic substances ,— Chemical evidence may be 
obtained from this source, when other sources fail. In Mr. 
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Quekett’s Case (ante, p. 292,) no muriatic acid was found 
in the stomach: but the nature of the poison was accu¬ 
rately determined by examinin'? a piece of the deceased’s 
waistcoat, on which some of the acid swallowed had be¬ 
come accidentally spilled. By digestin'? the stuff in warm 
distilled water, a highly acid liquid may be obtained on filtra¬ 
tion, which, if muriatic acid be present, will yield, with nitrate 
of silver, a white precipitate, possessing all the properties of 
idiloridc of silver. The spots produced on black cloth by the 
strong acid arc R<|||rst of a bright red, but in ten or twelve days 
they change to a red-brown. Hence it will be perceived that 
this acid differs from the others in the effect produced oh black 
cloth. Siiilphuric and nitric acids produce brown and not red 
stains, the stain from the former acquiring a red fringe only 
after some days. An unstained portion of the cloth should 
always be examined by way of comparison. I have remarked 
that the red colour produced by muriatic acid in black cloth is 
removed by boiling water, the cloth becoming black, but again 
on drying acquiring a red-brown colour. The diluted muriatic, 
like the diluted sulphuric and nitric acids, luoduces at once red 
stains on black cloth. 

If muriatic acid has been used in the erasure of writing ink 
for the purposes of forgery, its presence in the paper may be 
'letected by a similar process. Supposing that there should be 
no free acid in the paper, the addition of ferrocyanide of potas¬ 
sium (by producing Prussian blue) will show that a soluble salt 
of iron (sesquichloridc) has-been diffused through the substance 
of the paper. A man of the name of Hart was tried at the 
Central Criminal Court, Dec, 1836, on a charge of forgery, under 
the following circumstances. The jirisouer received a blank 
acceptance for £200, and afterwai’ds erased the figur e 2 an 
acid, and substituted the figure 5. The witness r4||||jjj^vc 
(diemical evidence on this occasion, deposed that some|^H^d 
!l)«en, used to effect the erasure, but he could not asclV|||H its 
nature. He suspected that it must have been either the mu¬ 
riatic or oxalic acid, probably the former. Counsel ingeniously 
objected to the evidence, that chloride of lime was used in the 
manufacture of the paper, and might account for the results ob¬ 
tained by the tests; but in answer to this, it was properly stated, 
that the chloride was entirely removed by sub.sequent washing. 
If any acid liquid were obtained from a stain on paper under 
these circumstances, the muriatic would easily be known from 
the oxalic acid by the fact that the chloride of silver is not soljible 
in nitric acid, while the oxalate of silver is soluble in it. 

Quantitative analysis .—This may be performed by estimating 
the quantity of muriatic acid by the quantity of chlori(^of 
silver obtained from the whole, or a fractional part, of the li^^ 
subjected to analysis. A teaspoonful grains) of«an acid 
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having a sp. gr. of 1’133, gave 64 grains of dry chloride of 
silver =16’3 grains of dry hydrochloric acid gas), Such an 
acid would therefore have a strength of about 24 per cent. The 
diluted intill'iatic acid of the Pharmacopceia contains onc-fourtli 
by measure of strong acid; its sp. gr. is 1-043. 

pnospnoRic and piiosphorotjs acids. 

Phosphoric acid, according to Orfila, possesses in a toxicolo¬ 
gical view, properties somewhat analogous to those whicii have 
been described of the other mineral acids, but in a milder degree. 
Nothing is known concerning its action on the huniun subject, 
as there is no instance recorded of its having been swallowed 
as a poison. It has been stated that the poisonous ]ra|||«rtjes of 
phosphorus are owing to its conversion to this acid nHlne body; 
but reasons will hereafter be assigned to show that this is not 
sufficient to explain the facts. In their knowledge of the symp~ 
toms and appearances, toxicologists have nothing to guide tljcin, 
therefore, but the results of a few experiments on animals; and 
these are of a very conflicting nature. 

Orfila gave to a dog twenty-five grains of the (anhydrous) phos¬ 
phoric acid dissolved in little more than its weight of water. In 
two minutes the animal vomited a reddish-coloured mucousliquid, 
and the vomiting was repeated four times w-ithin the first hour. 
In two hours it ap}>earcd to suffer from pain in the throal^^and 
made inefieetnal attenijits to vomit. On the folUnving day the 
animal was depressed, and couTO neither stand nor walk. It 
died twenty-three hours after taking the acid. The mucous 
membrane of the stomach, near thfi pylorus, as well as that of 
the duodenum, was of a deep red colour. According to Schu- 
chardt, the acids of phosphorus have not the same kind of 
action as phosphorus itself, and w'hen given' in doses which 
would be poisonous with phosphorus they produce no effect. 
The l^ds, however, were not given in a concentrated state. 
(Brit.'wfiid For Med. Rev., Vol. xix. 1857, p. 506.) In an experi¬ 
ment performed by Dr, Glower, fifty grains of glacial phosphoric 
acid were given to a rabbit, dissolved in two fluid drachms of 
water, but the dose produced no effect. (Ed. Med. and Surg. 
Joum. Iviii. p. 121.), It can hardly be said, from the results of 
these experiments, that there is any analogy between the action 
of this and the other mineral acids, except when the latter are 
so much diluted as to have their corrosive properties entirely 
destroyed. Phosphoric acid appears to act only as an irritant, 
even w'hen highly concentrated; but Dr. Glover’s experiment 
shows that it does not possess any active properties. At least 
it would be necessary to give it in a considerable dose, in 
order to produce any well-marked effects. 

phosphorous acid. —In an experiment performed by Hunefcld, 
gnd quoted by Orfila, twenty-one grains of phosphorous acid 
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Phosphoriger Saure) were given to a rabbit. For about an honr 
the itnimal appeared uneasy, and refused its food, but in a short 
time it completely recovered. After the lapse of twenty-four 
hours, sixty-two grains of the acid, dissolved in a smtAl quantity 
of water, were given to it. Bespiration became diiBcnlt—the 
animal was very uneasy; in ten or twelve hours it vomited a 
bloqdy iiaid, and died in slight convulsions. The mucous mem¬ 
brane of.the stomach, at the greater end, was of a red-brown 
colour. This organ contained only a small quantity of phos¬ 
phoric acid. The abdominal viscera were healthy, and no trace 
of the poison was found in them. The heart and lungs were 
gorged with blood,—the brain was healthy. The odour of phos¬ 
phorus ^iHfenot perceptible in any part of the body ; but the 
urine wa|U^ngly impregnated with phosphoric acid, — a fact 
proved bjr adding to it ammonia and the sulphate of magnesia. 
(Toxicologic, Vol. i. 177.) 

Mr. Groves states that he has given to dogs doses of phos¬ 
phorous acid varying from 9 to 22 grains. He experimented on 
six dogs; the gullet was tied after the injection of the diluted 
acid into the stomach-, and the animals lived six, eight, or even 
nine days after the injection of the acid. The eventual death of 
the dogs was assigned to prolonged abstinence, and the results of 
the injuries consequent on tying the gullet. (Pharmaceutical 
Jounial, April, 1858, p. 510.) 

According to the experimei:^ of Drs. Weigel and Krug, pure 
phosphoric acid has not any irmating action on the coats of the 
stomach if given in an ordinary dose. When applied to the 
mucous membrane of the*8tomach of rabbits, it did not leave 
any sensible tfaces of corrosion. If, on the contrary, the same 
dose of phosphoric acid, containing only a tenth part of phos¬ 
phorous acid, were given, the animals perished after some hours; 
and the mucous membrane of the stcmach presented traces of 
gangrenous inflammation, which they ascribed to the peroxida¬ 
tion of the phosphorous acid. (Journal de Chimie MSoicale, 
Mai 1845, p. 288.) From these experiments, it would appear 
that phos^orous acid is far more powerful than phosphoric acid; 
and admitting their correctness, the activity of phosphorus as 
an irritant poison may be probably due to its becoming in the 
first instance converted to phosphorous acid. Phosphoric acid in 
a diluted state is one of the medicinal compounds of the lA>ndon 
Pharmacopoeia. It contains 8*7 of phosphoric acid and 91*3 
parts of water by weight. Its sp. gr. is 1*064. It is used as a 
tonic in doses of frf>ra twenty minims to one drachm, 

Chemical analysis. — Phosphoric acid in solution. But one 
test is requifSi, i. e. Nitrate of silver. This gives a milky opacity 
with phosphoric acid,—which is changed to a light yellowprecipi- 
tate jn the addition of a few drops of a weak solution of ammonia* 
The^l^phoric might in this respect be confounded with arsenioq^ 
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acid, but it is easily known from this poison,—1. By its giving 
nc deposit on copper when boiled with muriatic acid, — and 2. 
no yellow precipitate when treated with sulphuretted hydrogen 
gas. 3. It does hot precipitate albumen, except when it has 
been brought to the solid or glacial state by evaporation. For 
phosphoric acid in the solid state, or as it is procured by digest¬ 
ing a suspected powder in nitric acid and evaporating to a syrup, 
see Phosphobus, post, 344. 


CHAPTER 18. 

POISONING BY OXALIC ACID — SYMPTOMS AND *FFECT8 — 
APPEARANCES AFTER DEATH-EXPERIMENTS ON ITS AL¬ 
LEGED CORROSIVE ACTION ON THE STOMACH*-PERFORATION 

-FATAL DOSE-RECOVERY FROM LARGE DOSES-PERIOD 

AT WHICH DEATH TAKES PLACE-TREATMENT-CHEMICAL 

ANALYSIS-TESTS FOE OXALIC ACID IN tURE AND MIXED 

LIQUIDS-OXALIC ACID IN ORGANIC SUBSTANCES-ITS" 

ALLEGED PRODUCTION — POISONING BY THE RHUBARB OR 
PIE PLANT.-TARTARIC ACID. 

OXALIC ACID. 

Oxalic Acid is one of the most powerful of the common poisons; 
but its use as a poison is almost entirely confined to this country. 
Cases of poisoning by it ’are generally the result of suicide or 
accident. In the Coroners’return for 1837-8, there were nineteen 
cases of poisoning by this substance, out of which number four¬ 
teen were the result of suicide. It is singular, also, that the 
greater number of these ^ses occurred in the county of Middle¬ 
sex. Accidental poisoifll^ by oxalic acid has arisen from its 
strong resemblance to Epsom salts. It is not often that we hear 
of its being used as a poison for the purposes of murder. Its 
intensely acid taste, which could not be easily concealed by ad¬ 
mixture with any common article of food, would infallibly lead 
to detection long before a fatal dose had been swallowed. I 
have known several trials to take place for attempted poisoning 
by oxalic acid,—in two the vehicle selected for its administration 
was coffee or tea, and in one, the poison was powdered and mixed 
up with brown sugar to conceal the taste. {,JReg. v. IUckman, 
Central Criminal Court, February, 1845.) In another, butter¬ 
milk is supposed to have been the vehicle of the poison. 

Symptoms. — In some cases of poisoning by this substance, 
death has taken place so rapidly that the person has not been seen 
alive by a medical practitioner. If the poison is taken in a large 
dose, t. e. from half an ounce to an ounce of the criutals dis¬ 
solved in water, a hot burning acid taste is experienced in the 
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act of swallowing, extending downwards to the stomach ; and 
vornitjlilg occurs either immediately, or within a few minutes. 
There is also a sense of con.striction in the throat, almost amount¬ 
ing to choking or suffocation. Should the J^oison be diluted, 
there is merely a sensation of strong acidity, and vomiting occurs 
only after a quarter of an hour or twenty minutes. In some 
instances, there has been little or no vomiting ; while in others, 
this symptom has been incessant until death. In one case, 
where the poison was much diluted, vomiting did not occur 
for seven hours. (Christison, Op. cit. p. 221.) The vomited 
matters are highly acid, and have a greenish-brown or almost 
black appearance; they consist cliiefly of mucus and altered blood. 
In a case which occurred to Dr. Geogheg.an, they were colonj - 
less (Med/''Gaz. xxxvii. 792) ; and in another, fluid blood of a 
bright arterial colour was vomited after some hours. (Pro¬ 
vincial Journal, June, 25, 1851, p. 344.) There is at the same 
time a burning pain in the stomach with tenderness of the 
abdomen, followed by a cold clammy perspiration and con¬ 
vulsions. In a case that occurred in Guy’s Hospital, in May^ 
1842, in which about two ounces of the poison had been swal¬ 
lowed. there was no pain. Urgent vomiting and collapse were 
the chief symptoms. There is in general an entire prostration 
of strength, so that if the person be in the erect position, he 
falls; there is likewise unconsciousness of surrounding objects, 
and a kind of stupor, from which, however, the patient may be 
without difficulty roused. Owing to tKe severity of the pain, 
the legs are sometimes drawn up towards the abdomen. The 
pulse is small, irregular, and scarcely perceptible; there is a 
sensation of numbness in the extremities, and the respiration, 
shortly before death, is spasmodic. The inspirations are deep, 
and a, long interV^al elapses bctweeiOhem. In one Case the 
patient was found insensible, and thewps spasmodically closed. 
Such are the effects commonly observ^ in a rapidly fatal case. 

‘ The symptoms have been described as occurring immedi¬ 
ately in this form of poisoning. This may give rise to an im¬ 
portant question. The effect on the tongue and throat, as well 
as on the stomach, cannot be concealed, even if the vomiting and 
pain should not occur for some time; but in the case of childi’en 
there may-be a difficulty in drawing a conclusion. In Reg. v. 
Cochrane, (Liverpool Summer Assizes, 1857,) a woman was 
indicted for administering to two of her children, oxalic acid 
in half a pint of buttermilk. They were found dead in two 
hours, under circumstances of great suspicion : the body of one 
was cold. The room was full of smoke, owing to its having 
jyjparently been set on fire. The bodies were separately cx- 
'amined by different surgeons: one came to the conclusion, that 
the cbili^hose body he had examined, bad died from suffoca- 
tioo, that the second child had died from corrosive 
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poison. * The mucous coat of the stomach in the child was in¬ 
flamed and softened, so that it readily gave tray. There were two 
brownish coloured patches, and the submucous coat was exposed. 
The stomach contained a fluid which, when examined by Dr. 
Edwards, yielded oxalic acid, to the amount of about forty-two 
grains. In the stomach of the other child, supposed to have 
been suffocated, twenty grains were found. There is no evi¬ 
dence that the children had- vomited, and it is not improbable 
that death took place rapidly. The woman was acquitted. 
There was a difflcuUy in reference to the administration of the 
poison in this case, which has not before presented itself. A 
large quantity of the acid must have been dissolved in half a 
pint of buttermilk, to have destroyed these children, and ha.ve 
left so large a residue in the stomach. The children (set. ^ 
and four respectively) are supposed to have swallowed this 
intensely acid liquid without difficulty or complaint and with¬ 
out any of the usual symptoms being produced ! 

Should the patient survive the fir-t effects of the poison, the 
following symptoms appear : —There is soreness of the month, 
constriction in the throat, with painful swallowing, — tenderness 
in the abdomen, witft irritability of the stomach, frequent 
vomiting, accompanied by purging. The tongue is swollen, 
and there is great thirst. A patient may slowly recover from 
these symptoms. , 

In a case reported by Mr. Edwards, the patient, a female, lost her 
voice for eight days. In a former edition of this work, I treated 
it as doubtful whether the loss of voice in this case depended on 
the hetion of the poison. A case has, however, since occurred 
to Mr. T. W. Bradley, from which it may be inferred that a 
loss of voice may result from the direct efiect of oxalic acid on 
the nervous system. A.ma.n swallowed a quarter of an ounce of 
the acid, and suffered from the usual symptoms in a sever«i»form. 
In about nine hours, his voice, although naturally deep, had be¬ 
come low and feeble. This weakness of voice remained for more 
than a month, and its natural strength had not returned even 
after the lapse of nine weeks. During the first month there was 
numbness, with tingling of the legs. (Med. Times, Sept. 14, 
1850, p. 292.) The occurrence of this sensation of m^bness, 
apd its persistence for so long a period after recovery from the 
symptoms of irritation, clearly point to a remote effect on the 
spinal nervous system. Spasmodic twitchings of the muscles 
of the face and extremities have also been observed in some 
instances. (See Lancet, March 22,1851, p. 329.) 

From Dr. Christison’s experiments, it would appear that this 
acid is still a poison, even when so dilated as to lose all its 
irritant and corrosive properties. It thus differs from the 
mineral acids. The effects vary according to the dose, ^ In a 
laru-A drtse but unneh diluted, the poison, he considers, destroys 
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life by producing paralysis of the heart. When the dose is 
diminished, the spinal marrow is affected, and tetanus is one 
of the symptoms: when still less, but enough to prove fatal, the 
poison acts like a narcotic, and the animal dies as if destroyed 
by opium. (On Poisons, 219 ) Dr. Polikan, Professor of 
MedicalJurisprudence at St. Petersburgh, informs me that these 
variable modes of operation on animals, as a result of dilution, 
are not in accordance with his observations. 

Appearances after Death. —The lining membrane of the 
mouth, tongue, throat, and gullet is commonly white and soft¬ 
ened, but often coated with a portion of the dark-brown mucous 
matter discharged from the stomach. Sometimes the mem¬ 
brane has presented a bleached appearance. The stomach con¬ 
tains a dark-brown mucous liquid, often acid, and having almost 
a gelatinous consistency. On removing the contents, the mu¬ 
cous membrane will be seen pale and softened, without always 
presenting marks of inflammation or abrasion, if death has 
taken place rapidly. This membrane is soft and brittle, easily 
removed, and presents that appearance which we might suppose 
it would assume, if it had been for some time boiled in water. 
The small vessels are seen ramifying bver the surface, filled 
with dark-coloured blood, apparently solidified within them. The 
lining membrane of the gullet presents much the same characters. 
It is pale, and appears as if it had been boiled in water, or 
digested in alcohol; it has been found strongly raised in longi¬ 
tudinal folds, interrupted by patches where the membrane had 
been removed. In a case which was fatal in eight hours, the 
tongue was dotted with white specks ; the gullet was 'not 
inflamed, but the stomach was much destroyed, and had a 
gangrenous appearance. . With respect to the intestines, the 
upper portion of the canal may be found inflamed ; but unless 
the <*.se be protracted, the appearances in the bowels ape 
not strongly marked. In a case of poisoning by this acid, 
however, which is recorded by Dr. Hildebrand, the mucous or 
lining membrane of the stomach and duodenum was very 
strongly reddened, although the patient, a girl of eighteen, died 
in three-quarters of an hour after taking one ounce of the acid, 
by niistlke for Epsom salts, (Casper’s Vierteljahrschrift, 18.53, 
3 B. 2 H. page 256.) In another case iu which two ounces 
of the acid had been taken, and death was rapid, the coats 
of the stomach presented almost the blackened appearance 
produced by sulphuric acid, owing to the colour of the altered 
blood spread over them. It is worthy of remark that the glairy 
dMk-coloured contents of the stomach do not always indicate 
strong acidity until after they have been boiled in water. In 
protracted cases, the gullet, stomach, anrf intestines, have been 
found more or less inflamed. 

I am indebted to Mr. Welch for the pa^culars of a case of 
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poisoning by oxalic acid which occurred in April, 1853. A 
woman, rot 28, swallawed three drachma of the crystallized 
acid. She was found quite dead in me hour afterwards. On 
examining the body, both lungs were observed to be extensively 
congested, and the heart and large vessels were full ot dark- 
coloured blood. The stomach contained about three-quarters 
of a pint of dark-brown fluid, and its lining membrane was 
generally reddened. The other organs, excepting the brain, 
were healthy, and this presented appearances indicative of long¬ 
standing disease. There was serous effusion, with great con- 
ge^on of the vessels. This, case is remarkable from the smallness 
of the dose, the rapidity of death, and the well-marked redness 
of the mucous membrane of the stomach. The diseased state o. 
the brain may have tended to accelerate death from the poison. 
In several instances there have been scarcely any perceptible 
morbid appearances produced. 

Oxalic acid does not appear to have a strong corrosive action 
on the stomach, like that possessed by the mineral acids. It is, 
therefore, rare to hear of the coats of the organ being per¬ 
forated by it. In experiments on animals, and in some obser¬ 
vations on the human subject, I have found nothing to bear out 
the view that perforation is a common effect of the action of 
this poison. The acid undoubtedly renders the mucous coat 
soft and brittle, and it dissolves by long contact animal matter, 
which on analysis is found to be of a gelatinous nature. Its 
solvent powers on the animal membranes are not, however, very 
strong, as the following experiment will show. A portion of 
the jejunum of a young infant cut open, was suspended in a 
cold saturated solution of oxalic acid for six weeks. At the 
end of this time, the coats, which were white and opaque, were 
well preserved, and as firm as when they were first immersed, re¬ 
quiring some little force with a glass rod to break them down. 

Dr. Christison refers to only one instance in which, after 
death from oxalic acid, the stomach was found perforated. 
Dr. Lctheby has reported the following case. An unmarried 
female, ast. 22, of previously good health, swallowed one evening, 
in a fit of jealousy, a dose of oxalic acid (quantity not known); 
and the next morning she was discovered dead in her room. 
On inspection, the stomach was found much corroded and 
softened. The mucous membrane was much blanched, except 
in two or three places, where there were small black spots, as if 
blood had been effused and acted upon by the poison; and here 
and there a blood-vessel might be seen ramifying, with its con¬ 
tents similarly blackened. The coats of the stomach were so 
softened, that it could scarcely be handled without lacerating it. 
At the cardiac end the coats were of a pulpy or gelatinous 
consistency, and presented numerous perforations. The contents 
amounted to six ounces, and were of a dark coloui; like porter, 
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with bnt little solid matter. The liquid was strongly aeid; and 
on being tested was foqnd to contain about three drachms (180 
grains) of oxalic acid. The softening effect here was probably 
due to long contact of U large quantity of the acid after death. 
(M^ed. Gaz. xxxv. 49.) In a case which occurred to Ilr. Wood 
in May 1851, (Ed. Month. Jour. March, 1852, vol. xiv. p, 227) 
the stomach was found perforated. The deceased, a nursery¬ 
maid, ast 27, was found dead on her right side, the knees drawn up 
td the abdomen, and the right arm was slightly extended. Dr. 
Wood was informed, that shortly before he was sent for she had vo¬ 
mited, and was unable tospeak. (Some acid crystals were foutil in 
a saucer in the room.) It seems that while vomiting she fell on 
the floor senseless. On inspecting the body, thirty-five hoars 
•after death, there was a frothy liquid around the mouth, with 
minute acicular crystals. The tongue, pharynx, and gullet, 
had a bleached appearance; the gullet a bluish leaden-grey 
colour, and the membrane was easily removed by a scalpel. 
The stomach presented a large irregular aperture at its upper 
and fore-part nearer the cardia than the pylorus. From this a 
dark gelatinous-looking matter, resembling coffee-grounds, es¬ 
caped in abundance. The aperture, before handling, was of a size 
to admit the point of the finger; but it was enlarged by removal. 
It eventually presented the appearance of two large apertures 
.separated by a narrow band. The internal surface of the stomach 
was occupied by the same grumous-looking fluid, and the mucous 
membrane presented an eroded appearance. The small intes¬ 
tines presented changes of a similar character. The larynx 
was filled with a frothy mucus. The heart and lungs 'were 
healthy. The left cavities of the heart as well as both lungs 
were gorged with blood. Oxalic acid was found in the vomited 
matters, and in the contents of the stomach. The acid had 
produced yellow spots on the cloth boots of the deceased. 

Dr. Geoghegan has published a detailed account of the 
appearances met with in the stomachs of three persons poisoned 
by oxalic acid. The first was taken from the body of a young 
man, who must have died in about twenty minutes after swallow¬ 
ing the poison. The inspection was made the following day. 
The stomach contained about eight ounces of a dark-brown and 
viscid matter, resembling coffee-grounds, evidently largely 
impregnated with altered blood, and possessing an acid reaction. 
The mucous membrane of the larger end of the stomach was of 
a deep blackish-brown colour, of variable intensity. The dis¬ 
coloured condition of the membrane extended in narrow streaks 
into the body of the organ, where the lining membrane was 
otherwise of a uniform light purple-red colour. Near the pylorus 
the membrane was translucent, and exhibited the dark ramiform 
vascularity of the submucous coat. The mucous membrane of 
the cardiac portion was soft and thin, detachable only as a pulp, 
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RTid in parts eroded. In the body of the stopaach the lining 
membrane was somewhat thickened, but less, soft, removable in 
flakes of one* third of an inch; at the intestinal end not thickened, 
and yielding strips of one-fourth of an inch. The other organs 
were not examined except the heart,—the blood in the right 
cavities of which was fluid; and the colon, the transverse arch of 
which was much contracted. In reference to the three cases. 
Dr. Geoghegan observes: — Although in one of them, the con¬ 
tents, including no inconsiderable amount of acid, remained in 
contact with the coats of the organ, no perforation was ob¬ 
servable, the solvent energies being diffused over a large surface. 
The dose was not ascertained in any of the cases. Oxalic acid 
and gelatin were discovered readily in the contents in all. The 
quantity of poison in the contents was, in the first case, about 
three to four grains; a much larger amount in the two latter, 
especially in No. 3. A comparison of these cases with those 
already on record gives as the ordinary appearances in the 
stomachs of persons who have succumbed to the* influence of 
oxalic acid — 1. Contents, of the colour of coffee-grounds, con¬ 
sisting of altered blood and mucus, and separating into a super¬ 
natant fluid and insoluble deposit. 2. Softening of mucous 
membrane, with various shades of brown coloration, ero.sion, or 
gclatinisation. 3. Brownish-black ramiform vascularity of the 
.submucous tissue, owing to the imbibition of the acid contents. 
It is important to note in similar cases the coexistence of 
this tatter condition with the state of tlie contents just de¬ 
scribed, as the ramiform vascularity, or diffuse brown discolora¬ 
tion, presents itselMn many instances as a result of the action 
of lactic acid contained in the gastric juice. It appears evi¬ 
dent that the fatal result in cases of poisoning by oxalic acid 
cannot be referred to the corrosion of the stomach as its chief 
cause, but rather to the contemporaneous and energetic action 
which’ it exerts in arresting the circulation. (Med. Gaz. 
xxxviL 792.) The oesophagus, stomach, and bowels, have been 
chiefly examined in these inspections. Dr. N. Chevers describes 
the case of a man found dead at Mooltan, in September 1853, 
with his right hand clasped over his stomach, showing a very 
sudden death. There were no lifarks of external violence; hut 
the appearances of convulsions about the Augers and mouth. 
The stomach was found in a state of contraction from spasm. 
The mucous surface at the lower part was greatly and recently 
inflamed and a minute quantity of oxalic acid Was detected in 
the contents. The cerebrum and cerebellum were much con¬ 
gested. There was a slight effusion of serum beneath the 
pia mater (membranes), but no actual effusion of blood had 
occurred. (Medical . Jurisprudence for India, p. 165.) The 
medical officer was inclined to refer death to congestion of the 
brain; but it was clearly due to oxalic aciJ,—the congestion 
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being probably one of the effects produced by the poison. In a 
case in which I was consulted in December 1854, a large dose of 
oxalic acid proved fatal in two hours. With the usual appcar- 
■ances in the stomach, the head and chest presented nothing unna¬ 
tural. The heart contained dark fluid blood in all its cavities. 

Fatal Dose. — A trial for murder by this poison took place 
in 1832, in which a question arose respecting the quantity of 
this poison required to destroy life.' One witness deposed, that 
he thought ten grains of the acid was suffleient,—another 
said that it w'as not sufiicient. The prisoner was acquitted. 
A question of this kind can only be solved by a reference to 
recorded facts; but unfortunately, in most cases, it has been 
impossible to determine exactly the quantity of poison taken. 
Oxalic acid, it is to be observed, presents some singular anomalies 
in its effects. In one case a man swallowed, as nearly as could 
be ascertained, three drachms of the crystals: — there was im¬ 
mediate vomiting, but no other urgent symptoms, and he 
recovered in a few hours. In a second instance, a woman took 
nearly half an ounce of oxalie acid — the usual symptoms 
appeared—she recovered in six days, and was able to leave the 
hospital. Mr. Semple mot with a case, where a girl swallowed 
about two drachms of the poison dissolved in water. Vomiting 
occurred immediately. In about twelve hours the more urgent 
symptoms had disappeared; but there was still tenderness of the 
abdomen with, irritability of the stomach. In the course of a 
few days the patient was quite well. In February 1842, a case 
occurred at King’s College Hospital, where a girl had swallowed 
two drachms of the acid, dissolved in beer. tThe only symptom 
from which she suffered on admission, w-as pain. She entirely reco¬ 
vered the next day. Dr. Babington of Coleraine has reported a case 
(Med. Gaz. xxvii. 870), in which a girl swallowed by mistake two 
scruples {,forty grains') of the poison. Severe symptoms followed, 
chiefly marked by great irritation of the stomach. It was & week 
before this girl had recovered, and a much longer time elapsed 
before she was able to resume her duties. In these cases, it is to 
be observed, proper medical treatment was resorted to ; and the 
cflccts of the poison may be therefore supposed to have been in 
a.great degree counteracted. But this explanation' is hardly suffi¬ 
cient to meet such cases as the following. A girl, »t. 15, swallowed 
two jpennyworth (half an ounce) of oxalic acid, and she was not 
admitted into St. Thomas’s Hospital until half an hour after¬ 
wards ; a period had therefore elapsed, within which death has 
frequently taken place. When admitted she complained of great 
heat, and a sense of burning about the throat and fauces, with a 
feeling of sickness at the pit of the stomach : she vomited a large 
quantity of bloody frothy mucus. The stomach-pump was used, 
•and some prepared chalk in water was injected. After this 
she appeared sinking ; collapse was coming on ; the blood left 
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the snrface ; the extremities were cold, and the pulse was hardly 
perceptible. Stimulants were given, and artificial warmth 
applied. The next day there was great soreness of the month ’ 
and tongue, and the latter was swollen, red, and tender ; skin 
hot; tenderness on firm pressure of the stomach. In a few days 
she perfectly I'ecovercd. (Med. Gaz. i. 737.) In the summer of 
1846 I saw a similar case, in which a like quantity had been taken 
by a patient in Guy’s Hospital; and here the extremities were cold ; 
but there was little pain on pressure of the abdomen some hours 
after the poison had been taken. This female recovered. It is 
not improbable that idiosyncrasy may account for these ano¬ 
malies : i. e. that certain constitutions are with difficulty affected 
by this poison. Two cases have occuiTed at Guy’s Hospital, in 
each of which half an ounce of oxalic acid had been swalloH^ed. 
Active treatment was adopted, and both patients recovered. 
When the dose is upwards ot half an ounce, death is commonly 
the result; but one of my pupils informed me of a case in which 
a man recovered, after having taken one ounce of the crystallized 
oxalic acid ; and Dr. Brush of Dublin has communicated to the 
Lancet, a case in which recovery took place perfectly after a 
similar dose of the poison had been taken. The acid wp i»i this 
instance taken by mistake for Epsom salts. One ounce was put 
into a tumbler, and boiling water was poured on it at night. 
About half-past four in the morning, the patient, a man aged 
sixty, stirred up the liquid and swallowed the whole. Contrary 
to what has been hitherto observed, there was no immediate 
vomiting : — the man, having discovered his mistake, tried to 
excite it, and only partially succeeded after the lapse of ten 
minutes. Warm water was freely given to him, and he ejected 
from his stomach dark clotted blood mixed with mucus. The 
usual antidotal treatment was then resorted to, and the stomach- 
pump used. In two hours symptegns of collapse appeared. In 
about six hours the skin had regained its warmth ; but there was 
.no pain in the stomach or any part of the abdomen. The 
secondary symptoms were a burning sensation in the mouth and 
throat, great difficulty in swallowing, thirst, acid eructations, and 
drowsiness ; and these symptoms continued for two or three 
days. Vomiting and irritability of the stomach remained until 
the sixth day, but from this time the recovery was rapid ? and in 
about eighteen days all unfavourable symptoms had disappeared. 
(Lancet, July 11, 1846, 39.) In the same joqrnal is reported 
another case of recovery after an ounce of the acid had been 
swallowed. The man, it is stated, was not seen until fourteen 
hours after he had taken the poison ; and he had, in the mean¬ 
time, travelled a distance of ten miles to Dublin. He had imme¬ 
diately taken warm water. On his arrival in Dublin, magnesia 
and rhubarb were given to him. He complained Of a burning 
sensation in the throat and gullet : his tongue was coated; 
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his pulse small, quick, and wiry. There was anxiety of counte¬ 
nance, with complete prostration of strength. The palate was 
blistered, and the throat was highly inflamed ; there was tender¬ 
ness of the stomach with vomiting of a dark substance mixed 
with blood. The man ultimately recovered, but for a long time 
afterwards he complained of a sense of constriction in tHc 
tEsophagus. (Lancet, Sept. 13,1845,293.) The reporter of this 
case states, that thequantityof the poison actually taken exceeded 
an ounce. (See also a case by Mr. Allison, Lancet, Nov: 2, 
1850, p. 502, and one by Dr. Barham, Prov. Med. Journal, 
Oct, 6, 1847, p. 544.) 

According to the experiments of Mitschcriich, two drachms’ of 
this poison killed a rabbit in a quarter of an hour, and half a 
drstihm killed another in half an hour. Fifteen grains produced 
general disturbance of the functions, but did not prove fatal. 
It is strange that this experimentalist should assert that oxalic 
acid does not produce inflammation of the intestinal canal. 
There arc several cases here recorded which prove that this is a 
mistake — another instance of the fallacies of “animal” expe¬ 
rience. The smallest fatal dose of this poison yet recorded, is 
one drachm or sixty grains. This fell under the observation of 
Dr. Barker of Bedford, (Lancet, Dee. 1,1855.) He ascertained, 
on inquiry, that a boy, set. 16, bought half an ounce of oxalic acid: 
ho took about a quarter of it, eating it as a dry solid, and threw 
away the remainder. He was found in about an hour insensible, 
pulseless, and with his jaws spasmodically closed. He had 
vomited some bloody matter : his tongue and lips were unusually 
pale, but there was no excoriation, lie died within nine hours 
after taking the poison. In Mr. Welch’s case (supra) three 
drachms destroyed life in an hour. 

It may be proper to state, that this poison is retailed to the 
public at the rate of from a quarter to half an ounce for one penny 
oi*twopence, and one ounce for twopence or fourpence. 

Period at which death takes place. —Equal quantities of 
this poison do not destroy life within the same period of time. In 
two cases, in which about two ounces of the acid were respec¬ 
tively taken, one man died in twenty minutes, — the other in 
three-quarters of an hour. Dr. Christison mentions an instance 
in which an ounce killed a girl in thirty minutes; and another 
in which the same quantity destroyed life in ten minutes. Dr. 
Ogilvy of Coventry has reported a case of poisoning by oxalic 
acid, in which it is probable that death took place within three 
minutes after the poison had been swallowed. The sister of the 
deceased had been absent from the room about this period, and 
on her return, found her dying. The quantity of poison taken 
could not be determined. The only other remarkable circum¬ 
stance in -the, case was, that the coats of the stomach were so 
aofteued, that on an attempt being made to remove the organ, 
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they were lacerated by the weight of the contents. The intes¬ 
tines and left lobe of the liver were also found softened, as if by 
transudation. This is the most rapidly fatal case on record. 
(Lancet, Aug. 23, 1845, 205; and Med. Gaz. xxxvi. 831.) Dr. 
IlilF has communicated to me the particulars of a case in which 
the wife of a druggist, who had taken a dose of oxalic acid, was 
found dead by the side of the counter within a few minutes after 
she had been seen living. Tlie stomach contained a black viscid 
acid liquid. The raucous membrane was not destroyed, and 
there were no particular signs of inflammation. The veins were 
gorged with blood, which gave a peculiar appearance. The 
tongue was white, but neither the throat, gullet, or alimentary 
canal, presented any marks of inflammation. The vessels of the 
brain were turgid, and the pupils were dilated. When the d(Sc 
of oxalic acid is half an ounce and upwards, death commonly 
takes place in an hour. There are, it must be admittqd, nume¬ 
rous exceptions to this rapidity of action, ^r. Lhristison reports 
two cases, which did not prove fatah for thirteen • hours; and 
in an instance that occurrdli to Mr. Fraser, in which only half 
an ounce was taken, the person died from the secondary eflects 
in a state of perfect exhaustion, twenty-three days after taking 
the poi.son. 

Treatment. — It is recommended that'w-ater should be 
sparingly given, as it is apt to lead to the more extensive difiu- 
sion and absorption,of the poison. But in some in.stances water 
has been productive of great benefit, and has aided the efforts 
of the stomach to expel the poison by vomiting. (See the case 
by Dr. Brush, ante, p. 311.) The proper antidotes are chalk, 
compound chalk powder, magnesia or its carbonate, made into 
a creahi with water, and freely exhibited; or the bicarbonate of 
magnesia (fluid magnesia) may be at once employed. These 
remedies appear, from cases hitherto reported, to have been, 
very eflicacious when timely administered. A case in which' 
this treatment was successful will be found reported by Mr. 
Tapson. (Med. Gaz. xxxi. 491.) The woman is said to have 
swallowed two ounces of the acid; but this is obviously a mistake 
I agree with Dr. Christison in thinking that it is more likely to 
have been two drachmp 

A mixture of lime-water and oil may be advantageously 
em'ployed. If much fluid has been swallowed, the storaach-jmmp 
may be resorted to, and the stomach well washed out with lime- 
water. The poison in many instances acts with such rapidity, 
as to render the application of these remedies a hopeless measure. 
The exhibition of the alkalies,—potash, soda, or their carbonates, 
should in all cases be avoided: since the salts which they form 
with oxalic acid, are as poisonous as the acid itself. In the 
after-treatment (in the stage of collapse) warmth should be 
applied, and stimulants administered. 



314 


OXALIC ACID. TESTS IN THE PUKE STATE. 


CHEMICAL ANALYSIS. 

In (Jte simple state .—This acid may be met with, cither as a 
solid, or in solution in water. Solid oxalic acid: It is seen more 
or less perfectly ciystallised in four-sided prismsj in which re¬ 
spect it differs from other acids, mineral and vegetable. The 
crystals are unchangeable in air. They are soluble in water, 
and even in anhydrous alcohol; readily in alcohol at 0-815. 
The solubility in water is variously stated. I have found some 
specimens much more soluble than others; and the conclusion 
from the experiments which I have made is, that the acid is 
soluble in from twelve to fourteen times its weight of water. If 
there be any adhering nitric acid about the crystals, they are 
much more soluldc. It is worthy of remark that this solution, 
unlike that of some other vegetable acids (tartaric and citric), 
undergoes no change or deconiposition by keeping. 

The crystals of oxalic .acid arc liable to be mistaken for those 
of two other salts, namely, the sulphate of magnesia (Epsom 
salts) and sulphate of zinc (white vitriol). The chemical differ¬ 
ences are, however, well marked. Oxalic acid, when heated on 
platina foil, Is entirely volatilised, or only a very slight residue of 
impurity is left, w-hile the sulphates of magnesia and zinc are fixed. 
If the three substances be dissolved in water, it will be found tliat, 
while the solution of oxalic acid is intensely acid,—that of the 
sulphate of magnesia is neutral, - and of the sulphate of zinc, 
very feebly acid. If a solution of.caustic potash be added to the 
diluted solutions of the three bodies in water, those of magnesia, 
and zinc yield white flocculent pi-ecipitates; that of oxalic acid 
remains unchanged. The most simple fnethod of distinguishing 
them is by the taste. Oxalic acid is immediately indicated by 
the intense acidity of its solution. 

For the further analysis of the acid, the crystals may be dis¬ 
solved in distilled water: but should a suspected solution of the 
poison in water be presented for examination, it will be proper, 
after testing it with litmus paper, to evaporate a few drops on 
a slip of glass, in order to observe whether crystals be obtained. 
If there should be none, there can be no oxalic acid present. If 
long and slender prisms be procured, having an acid reaction, then 
it will be proper to proceed w-ith the analysis of the solution. 

Tests.'—1. Nitrate of silver. When added to a solution of 
oxalic acid, it produces an abundant whitg precipitate of oxalate 
of silver. A solution containing so small a quantity of oxalic 
acid as not to redden litmus paper, is affected by this test; 
but when the quantity of poison is small, it would be always 
advisable to concentrate the liquid by evaporation before ap¬ 
plying the silver test. The oxalate of silver is - identified by 
the following properties: 1. It is completely dissolved by cold 
nitric acid,, by which it_is known from the chloride and cyanide. 
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If collected on a filter, thoroughly dried and heated on thin 
platina foil, it is entirely dissipated in a white vapour with a 
sli^it detonation. When the oxalate is in very small quantity, 
this detonation may he observed in detached particles on burn¬ 
ing the filter previously well dried. 2. Sulphate of lime. A 
solution of oxalic acid is precipitato4 white by lime-water and 
all the salts of lime. Lime-water is itself objectionable as a 
test, because it is precipitated white by many other common acids 
—as the carbonic, tartaric, and phosphoric^ The salt of lime, 
which, as a test, is open to the least objection, is the sulphate. 
As this is not a very soluble salt, its solution must be added in 
rather large quantity to the suspected poisonous liquid. A 
fine white precipitate of oxalate of lime is slowly formed. This 
precipitate should possess the following properties: — 1. It ought 
to be immediately soluble in nitric acid. 2. It ought not to be 
dissolved by the tartaric, acetic, or any vegetable acid. Unless 
these precipitates be obtained, and their jiropertiesj as above de¬ 
scribed, determined, it cannot be said that oxalic acid is present 
in the solution. 

Objections to the tests .—A liquid may be highly acid, yield 
crystals of oxalic acid on evaporation, and yet neither of the 
above-mentioned tests will act. This may happen when nitric 
dcid is present in rather large proportion. As a matter of pre¬ 
caution in a doubtful case, the whole of the solution should be 
evaporated to crystallisation, and the crystals dried and re¬ 
dissolved in water, before applying the tests. It may be urged that 
the nitrate of silver precipitates other acids. Thus it forms white 
precipitates with the muriatic and prussic acids, hut these pre¬ 
cipitates are insoluble’^in cold nitric acid, and do not detonate 
when dried and heated. The test gives only a slight turbidness 
with the tartaric and citric acids when highly concentrated, 
instead of the abundant milk-white precipitate which is produced 
in a sollition of oxalic acid, even when considerably diluted. 
Besides, there is no common acid but the oxalic which is pre¬ 
cipitated by sulphate of lime. One objection to sulphate of lime 
is, that it precipitates acid as well as neutral solutions of the 
salts of baryta and strontia; and an acid solution of chloride of 
strontium might somewhat resemble in this respect a solution of 
oxalic acid ; but not to mention that there are various methods by 
which this kind of difficulty may be easily removed,— the sul¬ 
phates of baryta and strontia are eminently distinguished from 
oxalate of lime by their rapid precipitation, and by their perfect 
insolubility in nitric acid. 

It has been recommended to neutralise the oxalic acid by am¬ 
monia, or potash, before applying the tests. The tests then 
certainly precipitate oxalic acid more rapidly and abundantly. 
The objections, however, to the results are more numerous; 
and although these are easily susceptible of being removed in 
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the hands of a practised toxicologist, it must be confessed that 
just doubts might often be entertained of the accuracy of the 
inference drawn from them by those who are not experienced 
in analysis. If the poison be already neutralised, as under the 
form of oxalate of ammonia, potash, or soda, we have no alter¬ 
native but to apply them* But we must remember that, while 
the two tests above mentioned (nitrate of silver and sulphate of 
lime) are precipitated by very few acids, they are precipitated by 
numerous salts} and the precipitates possess properties, which 
it is sometimes difficult to distinguish from those of the oxalates 
of lime and silver. Thus the alkaline tartrates, citrates, car¬ 
bonates, phosphates, pyrophosphates, borates when concentrated, 
and iodates, are precipitated by one or both of the tests, like the 
u.xalates; and if chloride of calcium be used instead of the 
sulphate of lime, the alkaline sulphates would also be pre¬ 
cipitated. It may -be observed, however, that the recently 
precipitated tartrate and citrate of silver are distinguished from 
the oxalate, 1. by their being decomposed, when boiled, while 
the oxalate of silver Retains its whiteness, and is not decomposed 
at a boiling heat, but, if oxalic acid be in excess, is readily dis¬ 
solved, forming a clear solution. 2. The dried tartrate, heated on 
platina, bums Avithout detonation : it becomes incandescent, 
and leaves a solid residue of metallic silver in a white fungoufe 
mass. The dried citrate partially decrepitates, and leaves a 
grey hbrons residue of metallic silver. Thus, then, these salts 
differ from the oxalate, w'hich is entirely dissipated by detonation. 
Again, sulphate of lime does not precipitate an alkaline tartrate 
or a citrate, unless the salts are highly concentrated, while an 
oxalate is precipitated by the test even iri*^the most diluted state. 
If, therefore, any doubt exists respecting the nature of the salt, it 
should be diluted with water before adding the test. The dried 
precipitates also differ. The oxalate of lime is silently con¬ 
verted, when heated on platina, to carbonate of lime o? caustic 
lime, according to the temperature. The tartrate and citrate un¬ 
dergo partial combustion, leaving a grey or carbonaceous residue. 

Other tests might be used—as, for instance, the chloride of 
gold, or the sulphate of copper, but they add no force to the 
evidence affortled by those above mentioned, and we may con¬ 
clude that when we obtain from an acid solution, a solid acid 
substance crystallising in well-defined slender prisms—these 
crystals remaining unchanged in air, being volatilisable without 
combustion, and giving, when dissolved in water, on the addi¬ 
tion of nitrate of silver and sulphate of lime, the results above 
described, there can be no doubt that the substance is oxalic 
a'cid. Additional tests may or may not be employed, but any 
evidence, short of this, should, not, it appears to me, be admitted 
to show the presence of the poison. 

Wn liquids containing organic matter .—The process is the same, 
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whether applied to liquids in which the poison is administered, 
—to the matters vomited, or lastly, to the contents of the stomach. 
Oxalic acid readily cotnbines with albumen and gelatin, and it 
is not liable to be decomposed or precipitated by these or any 
other organic principles; it is, therefore, commonly found in 
solution in the liquid portion, which will then have a greater 
or less acid reaction. Should the liquid be very acid, we must 
filter it to separate any insoluble matters ; should it not be very 
acid, the whole may be boiled, if necessary, with distilled water, 
before filtration is performed. A small quantity of the liquid 
may now be tested by a solution of sulphate of copper. This 
serves as a trial test; for oxalic acid is the only acid precipitated 
by it. If a ^eenish-white precipitate is formed either imme¬ 
diately or in a few minutes, oxalic acid may be present; but if none 
be formed, then either there is no oxalic acid present, or it is in 
very small quantity. This precipitate is not readily dissolved by 
strong nitric acid. JDr. llirkett has suggested an ingenious 
method of procuring crystals of oxalate of lime from liquids 
containing oxalic acid. (Med. Times and Gaz. April 28, 1855, 
p. 409.) On no account are the tests for oxalic acid to be' em¬ 
ployed in liquids containing organic matter, since nitrate of 
siiver is easily precipitated by such matters, although none of the 
poison be present. The thick viscid liquid containing the acid, 
or the coats of the stomach itself (finely cut up) may be boiled 
with distilled water — the decoction filtered, evaporated to dry¬ 
ness, and the dry residue digested in alcohol (s. g. 0-815). Alcohol 
will dissolve tlie oxalic acid present, and this may be obtained 
crystallised on evaporation. The crystals drained from the co¬ 
loured liquid may be dissolved in water, and the solution, which 
will now have a strong acid reaction, may be filtered. To the 
filtered liquid, acidulated with a small quantity of acetic acid, 
acetate of lead should be added until there is no further preci¬ 
pitation; and the white precipitate formed,—collected and 
Washed. The oxalic acid present in the liquid will exist in this 
precipitate under the. form of oxalate of lead. There are two 
methods of separating oxaiic acid from the oxalate of lead. 

1. Diffuse the precipitate in water, and pass into the liquid, for 
about half an hour, ^ current of sulphuretted hydrogen gas, 
taking care that the gas comes in contact with every portion 
of the precipitate. Black sulphuret of lead will be precipitated; 
and with it commonly the greater part of the organic matter, 
which may have been mixed with the oxalate of lead. Fijter; 
to separate the sulphuret of lead ; the filtered liquid may be clear 
and highly acid. Concentrate by evaporation; the sulphuretted 
hydrogen dissolved in the liquid is thereby expelled, and oxalic 
acid may be ultimately obtained crystallised by evaporation on 
a glass slide and examined by the microscope. If there were no 
oxalic acid present in the precipitate, no crystals will be procured 
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on evaporation. If crystals are obtained, they should be purified 
by solution in alcohol and again dissolved in water. The aqueous 
solution will yield them sufficiently pure for determining their 
form ^ the effects of heat as well as the other characters of oxalic 
acid. 

2. The second process consists in boiling the precipitated 
oxalate of lead in water, containing a small quantity of diluted 
sulphuric acid (the proportion regulated by the quaptity of pre¬ 
cipitate) for half an hour. Sulphate of lead is formed, and 
oxalic acid is set free; this becomes mixed with any surplus sul¬ 
phuric acid. Filter, and neutralise cautiously by ammonia : the 
liquid often becomes turbid from the precipitation of a small 
quantity of oxalate of lead suspended by sulphuriA acid. Allow 
this to subside, and then test it with the nitrate of silver and sul¬ 
phate of lime. The characters of oxalic acid, if it be present, 
are immediately brought out; the sulphate of ammonia, here 
formed simultaneously with the oxalate, does not in the least 
interfere with the application of the tests. I have used these 
processes in cases of poisoning, and have succeeded in detecting 
oxalic acid by them, in the contents of the stomach. Of the two, 
the first is the best adapted for obtaining crystallised oxalic acid; 
the second is the more expeditious for obtaining chemical evidence 
of the presence of the poison. The quantity of this poison found 
in the stomach after death is generally small. In one case, in 
which about an ounce and a half had been taken, and the person 
died in two hours, I found only thirteen grains. This is owing 
to thb ejection of the greater portion by vomiting. In the case 
of Reg. V. Cochrane (Liverpool Summer Assizes, 1857,), in which 
it was charged that two children, aged six and four years re¬ 
spectively, had been wilfully poisoned by their mother, it was 
stated by the medical witness. Dr. Edwards, that he found forty-two 
grains of oxalic acid in the stomach of the elder, and twenty grains 
in that of the younger child. It was not clearly established when 
or how this large quantity of poison could have been administered 
to the children, and the prisoner was acquitted. Dr. Lethcby 
states that in his case he detected 180 grains (ante, p. 307). 

Objections .—If, in the course of the analysis, acetate of lead 
should give no precipitate with the conpentrated liquid, even 
when neutralised, then oxalic acid is not present in a quantity 
sufficient to be detected. If it should give a precipitate, still 
there may be no oxalic acid present. The medical jurist must 
rem.ember, that the acetate of lead is precipitated by most kinds 
of organic matter, and by many mineral and vegetable acids and 
their salts. Thus, if he is operating on the contents of the 
stomach, the presence of Epsom salt (sulphate of magnesia), any 
^aline sulphate, common salt (chloride of sodium),—any tar¬ 
mac, citrate, phosphate, or carbonate, would occasion a white 
^cipitate with the acetate of lead. The presence of the sul- 
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phuric, muriatic, tartaric, citric, acetic, gallic, or tannic acid, 
either free or mixed with any of the above-mentioned salts, would 
produce the same result. A mixture of vinegar and salt, or of 
lemon juice and Epsom salts, would give an acid reaction, and 
be preci^ated by acetate of lead like the oxalic acid. Common 
lioudon fftrter is acid, and is precipitated by all the salts of lead. 
The answer to any objection of this kind is, that the analyst does 
not decide on the presence of oxalic acid from the eflect of acetate 
of lead on the suspected liquid; but from the action of the proper • 
tests for the poison on the acid substance separated by sul¬ 
phuretted hydrogen from the j*recipitate which is formed by the 
acetate. This latter is not a test, but merely a means of separa¬ 
tion to enable us to apply the other tests with safety. The 
nitrate of lead may be substituted for the acetate. It has this 
advantage, that, unlike the acetate, it is not so readily precipi¬ 
tated by tlui tartaric, citric, or gallic acid. Orfila condemns the 
plan here recommended for the separation of oxalic acid, because 
the same results would be obtained if binoxalate of potash or salt 
of sorrel were present in’the organic liquid. Sorrel is much used 
in soup in France, but not, so far as I know, in England: hence 
the objection is one of a national character. In order to remove 
the supposed difficulty, Orfila proposes that the evaporated or¬ 
ganic liquid should be repeatedly digested with pure alcohol’ at 
common temperatures:—this, according to him, will dissolve the 
oxalic acid, but not the binoxalate, and thus the two may be se¬ 
parated, (i. 190.) It would be indeed unfortunate for medical 
jurists if they were obliged to rely upon this process. Alcohol, 
as pure as it can commonly bo procured, will certainly acquire 
an acid reaction when digested on binoxalate of potash. Hence, 
by relying on Orfila’s process, the analyst would be deceived, 
and would pronounce oxalic acid, as such, to be present, when 
the deceased might only have partaken of the supposed sori’el 
soup. In order to meet this objection, it appears to me that we 
should inquire whether it is likely that the deceased had eaten 
sorrel? — wimt were his symptoms before death?—whether he 
died suddenly after partaking of some liquid or solid?—whether 
there were any peculiar appearances in the throat, gullet, or 
stomach?—whether the quantity of oxalic acid found in the 
stomach, would not be utterly incompatible with the hypothesis 
that it was duo to the presence of salt of sorrel taken at a meal? A 
case of criminal poisoning by oxalic acid, is not likely to occur 
where an answer to one or more of these questions would notbe 
really obtained. 

W order that the acetate of lead shoqld act effectually, there¬ 
fore, the solution of the poison must be concentrated to the 
smallest possible bulk. With less than three grains of oxalate 
of lead, it would be difficult to obtain a solution of the poison 
fitted for testing. This quantity would correspond to only about 
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one grain of crystallised oxalic acid. Although the nitrate of 
silver is a delicate test, yet a certain weight of oxalate of silver 
must be obtained, in order to demonstrate the true nature Of the 
precipitate. Less than a quarter of a grain would hardly give 
satisfactory results; but this quantity would coiTesponc^to about 
one-eighth of a grain of crystallised oxalic acid. 

It is difficult to state the exact length of the period after death, 
at which we may expect to discover this poison in the contents 
«of the stomach. Having on one occasion detected it in the con¬ 
tents of the stomach of a person who had been poisoned, I placed 
the liquid, containing much blood and mucus, aside for about 
five weeks during the summer. On re-examining it at the end 
of this period, it had become highly putrefied, ammonia had been 
formed, and not a trace of oxalic acid could be defected. Never¬ 
theless, .except when in very small quantity, and under exposure 
to extreme putrefaction, oxalic acid does not seem to be liable to 
disappear in contact with animal and vcge^table substances. In 
one experiment forty grains of oxalic acid were added to six 
ounces of a mixture composed of gruel, porter, and albumen. 
The liquid was kept in a bottle loosely corked for a period of 
twelve years. After this lapse of time the liipiid was still acid, 
and oxalic acid was readily detected in it. The stomach after 
death may contain no'traces of the poison. This will happen 
when the case is protracted,—vomiting has been urgent, or the 
■ stomach-pump employed. On the other hand, the poison may 
be prcscnt,»but in an insoluble form, when lime or magnesia has 
been' given as an antidote. White chalky masses may in this 
case be found adhering to the mucous surface of the stomach, or 
subsiding as a sediment in the liquid contents. The analysis 
required for oxalate of lime will answer for the oxalate of mag¬ 
nesia. 

Oxalate of lime .—When oxalic acid exists in the stomach 
in an insoluble form, i. e. as white chalky masses of oxalate of lime, 
the following process may be adopted. The suspected oxalate, 
previously well washed, may be boiled for about twenty minutes, 
with an equal weight of pure carbonate of potash, in distilled 
water. A partial double decomposition takes place :—the undis- 
solvcd residue containing some carbonate of lime, and the liquid 
some oxalate' of potash. The liquid may be filtered, neutralised 
by diluted nitric acid, and then tested with the tests already de¬ 
scribed for a soluble oxalate (ante, p. 314), If there be any desire 
to aetertninc the nature of the alkali with which the oxalic acid 
is combined, some of the sediment obtained from the liquids, or 
scraped from the surface of the stomach, may be calcinodron 
platina foil, when caustic lime or magnesia will be left, easily 
known from each other by their respectiv'e chemical characters. 

Oxalic acid contained in organic substances. — I am not aware 
that oxalic acid has ever been distinctly found in a free state in 
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the stomach and intestines, excepting in those cases in which it 
has been taken as a poison. Combined with lime, as oxalate of 
lime, it constitutes a well-known form of calculus found in the 
bladder, and is thus a product of peculiar chemical changes in 
the body. In certain diseased conditions of the system, or under 
the use of certain articles of diet, oxalate of lime is also freely 
passed, in a microscopically crystalline condition, with the 
urine. I once found traces of this salt in a calculus taken 
from the intestines, in a fatal case of perforation : but al¬ 
though oxalic acid is thus produced in the human body, it 
appears to be immediately neutralised and rendered harmless 
by the base lime with which it meets in the secretions. _ In 
two fatal cases of perforation of the stomach, reported by Mr. 
Crisp, it is stated that the fluid which had escaped from the 
stomach contained a small quantity of oxalic acid. There was 
no satisfactory evidence as to the mode in which this acid found 
its way into the orptn, whether by morbid secretion or other¬ 
wise : hence it does not appear to me that the alleged discovery 
of the acid in these cases can offer any objection to the statement 
here made. 

Oxalate of lime, it may be remarked, is a large constituent of 
many dry lichens ; it also enters into the composition of certain 
substances used for food or medicine : e. g. the leaves and root 
of the rhubarb-plant (^Rheum Rhaponticum), sorrel, and turnips. 
The stalks of the leaves of the rhubarb-plant now constitute' a 
very common article of food, and accidents arc said to have 
arisen from its having been eaten in large quantity before the 
leaves were fully developed. The following case is quoted in the 
Medical Gazette from the American Journal of Medical 
Sciences. A family of four persons, after eating very freely of 
the leaves of the domestic rhubarb or pie-plant, boiled and 
served as “ greens,” were all of them shortly afterwards seized 
with severe vomiting. In one of these persons the attack was 
followed by gastritis ; but the others recovered soon after the 
vomiting. (Med. Gaz. vol. xxxviii. p. 40.) It is stated in the 
same journal, from an analysis by Dr. Long, that one pound 
of the plant yielded twenty-four grains of oxalic acid; but as 
this is combined with lime, it is not li£:ely to exert a poisonous 
action. It is a question whether, in certain stages of its growth, 
the oxalic acid may not be united to potash as binoxalate ; 
for it is not probable that the quantity contained as oxalate 
of lime, in a moderate portion of the leaves of the plant, would 
cause gastritis. 

The proportion of oxalic acid present in the combined state 
in the leaves and stalks of edible rhubarb has not been ac¬ 
curately determined, and it is probably liable to variation 
according to the stage of growth of the plant. The root has 
hitherto been chiefly examined. Mr. Quekett obtained fronj 
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the root of Russian rhubarb from 85 to 40 per cent, of its 
weight of oxalate of lime. (Pereira, Mat. Med. vol. ii. pt. 2, p. 488.) 
This is an enormous proportion. According to another analysis, 
the proportion was 11 per cent. Dr. Schossberger, w’ho has more 
recently investigated the subject, states that with a large quan¬ 
tity of sulphate of lime, he fouiid but slight traces of oxalate of 
lime. (Pharmaceutical Journal, January 1845.) Mr. Wilson 
has shown experimentally, that the oxalate of lime thus taken 
into the stomach is again rapidly excreted by the urine, and that 
it does not remain in the system. (Prov. Mod. Jour. Sept. 2, 
1846, p. 414 ; and Nov. 11, 537.) Admitting that oxalic acid 
combined with lime is a constituent of this plant in variable pro¬ 
portion, it is difficult to comprehend how this can form any ob¬ 
jection to the inference from a medico-legal analysis of the 
contents of the stomach. Oxalate of lime can never be found in 
the stomach in a case of poisoning by oxalic acid, unless an 
antidote of lime has been given. But if a|| antidote has been 
used, there will be evidence from symptoms, and in this case the 
discovery of any portion of oxalic acid in the stomach after 
death, maj' perhaps not be at all material :—the fact of poison¬ 
ing would be sufficiently apparent from other circumstances. To 
give this objection any sort of force, it is necessary to suppose 
that a person, after having swallowed an enonuous dose of 
rhubarb, or eaten an enormous quantity of the leaves, is by a 
mere coincidence seized with symptoms resembling those of poi¬ 
soning by oxalic acid, and dies :—further, that on inspection, no 
appearances indicative of the action of oxalic acid, are found in 
the throat, gullet, or stomach ; and lastly, that the presence of a 
small quantity of oxalate of lime in the stomach, is of itself 
chemical evidence that the person has died from taking oxalic 
acid! Such a hypothetical case appears to me to carry with 
it its own refutation, in the facts which must necessarily accom¬ 
pany it. The employment of alcohol in the analysis of the 
contents of the stomach will allow us to separate any free oxalic 
acid from oxalate of lime, whether derived from the use of an 
antidote or from any other source. 

The absorbed acid. — Oxalic acid is supposed to enter the 
blood, and give to it a dark brown colour. In a case which proved 
rapidly fatal, where two ounces of the poison had been taken, I 
examined four ounces of blood taken from the vena cava: but 
not a trace of oxalic acid could be detected. Dr. Christison 
states that he did not succeed in detecting the poison in the 
blood when it had been purposely injected into the femoral vein 
of an animal which died in thirty seconds. Orfila was unable to 
obtain any traces of it from the livers or spleens of animals poi¬ 
soned ^;^^e acid. (Op. cit, 1,247.) These negative results may 
be exp1||hed by supposing either that the poison is decomposed in 
the Of that the means of separating it from organic com- 
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pounds are not sufficiently delicate. In two cases, leeches, it is 
stated, have been killed by the blood drawn by them from persons 
who were at the time labouring under the effects of this poison. 
This seems to render it probable that the blood is poisoned, and, 
indeed, Orfila states that he has succeeded in detecting oxalic 
acid in the urine, although not in the solid organs. (Op. cit. i. 190.) 
Aecording to Wohler, it may be detected under the form of 
oxalate of lime in the urine of animals to which it has been ad¬ 
ministered. This fact should not be lost sight of by the medical 
jurist, as the oxalate of lime, although frequently found in cer¬ 
tain states of disease, is not a normal constituent of urine. The 
microscope would here render great assistance, as the octahedMl 
form of the oxalate of lime deposit is peculiar. It is probarae 
that, in acute cases, death is solely to be ascribed to the ab¬ 
sorption of the i)oison and its peculiar action on the blood. 

On solid substances, — When solid organic matters, such as 
cloth, paper, or linen, are impregnated with oxalic acid, proofs of 
this may be obtained by digesting the spots in water and applying 
the usual tests to the aqueous solution. Oxalic acid docs not 
corrode these substances like a mineral acid, but it very slowly 
produces orange-coloured spots with a red margin on black 
cloth, in which respect it differs from the other vegetable acids. 
This acid is sometimes used for removing writing-ink in cases of 
forgery, but in general traces of iron are left in the paper, and 
the erasure may be detected by wetting the paper with ferro- 
cyanide of potassium. 

Quantitative analysis .—The qtiantity of oxalic acid present in 
a measured portion of any mixture, ma}- bo estimated by preci¬ 
pitating it entirely as oxalate of lead. Fifty grains of the com¬ 
mercial crystallised acid, when dissolved and precipitated by 
acetate of lead, gave 115 grains of dry oxalate of lead,—so that 
100 grains of oxalate of lead would represent 43 grains of the 
crystallised acid. The weight of a teaspoonful of the crystals 
was found to be 76 grains ; and half an ounce of the crystals 
(avoirdupois) corresponded to three teaspoonfuls by measure. 

For an account of Binoxalatb of Potash, see post, p. 335. 

TARTARIC ACID. 

Tartaric acid has been generally considered not to possess any 
poisonous properties ;.bnt one case at least is on record, in which 
there was no doubt that this acid acted as an irritant, and 
destroyed life. The case referred to was the subject of a trial 
. for manslaughter at the Central Criminal Court, in Januaiy’ 
1845. v. Watkins.) The accused gave the deceased, 

a man aet. 24, by mistake, one ounce of tartaric acid instead 
of aperient salts. The deceased swallowed the whole, dis¬ 
solved in half a pint of warm water, at a dose; he immediately 
exclaimed that he was poisoned: he complained of a burning 
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sensation in his throat and stomach, as though he had dmnk oil 
of vitriol, and that he conld compare it to nothing but being all 
on fire. Soda and magnesia were administered with diluent 
drinks. Vomiting set in. and continued until death, which took 
place nine days afterwards. On inspection, nearly the whole of 
the alimentary canal was found highly inflamed. The ac¬ 
cused admitted that he had made a mistake, and tartaric acid 
was found in the dregs of the cup. The jury acquitted the 
prisoner. 

Another case of poisoning by this acid, with a report of 
the results of analysis, has been published by M. Devergie. 
(Ann. dTHyg., 18.51, ii. 4.32.) This case gave rise to a contro- 
vdlfey between the late M. Orfila and M. Devergie, the points in 
dispntd relating chiefly to the processes for the detection of the 
acid in the stomach and tissues. (See Ann. d’Hyg., 1852, i. 
199, 382, and ii. 230.) 

Dr. Mitscherlich has performed with this acid a series of ex¬ 
periments on animals, which tend to prove that it is not an 
active poison. He found that while the animal was under the 
influence of the acid its breathing was accelerated, and it then 
became laborious and slow. Great debility was a prominent 
symptom, and soon ended in paralysis, death being preceded by 
slight spasms. He considered this acid to be less noxious than 
the citric. Half an ounce was administered to a small rabbit, 
and proved fatal in one hour ; three drachms killed a similar 
animal in forty minutes; and two drachms, given to a middle- 
sized animal, produced no effects. In the fatal cases, it was not 
found to excite inflammation of the small intestines. Tartaric 
acid appears to enter into the blood, and to act by absorption, 
for Wohler detected it as a tartrate of lime in the urine of 
animals to which he had administered it. (Med. Times, Sept. 
1845, 341.) Dr. Christison states that he has given to cats one 
drachm of this acid in solution, without apparently producing 
any inconvenience to the animal! and that a surgeon of his 
acquaintance had known six drachms of tartaric acid to have 
Ijeen taken by an adult, in mistake for carbonate of potash, with¬ 
out exciting unpleasant symptoms. (On Poisons, 227.) 

Treatment. —The same as in poisoning by oxalic acid. 

CuEMiCAE Analysis. —Tartaric acid in powder is known by 
the following characters: — 1. When heated on platina-foil it 
bums with a pale reddish-coloured flame evolving a peculiar 
odour and leaving an abundant residue of carbon. 2. It forms 
an acid solution in water, which when moderately concentrated 
yields a granular precipitate with a few drops of caustic potash 
slowly added. (Bitartrate.) A little alcohol facilitates the 
precipitation. 3. When a few drops of the acid solution are 
evaporated on glass, it crystallises in an irregular plumose form. 
4. The solution is precipitated white by lime water, when the 



F0I80KIK0 BY ALKAX.IES. 


325 


latter is added in large quantity; — the precipitate being imme¬ 
diately dissolved by an excess of the acid. 5, It gives no pre¬ 
cipitate, or only a slight opacity with nitrate of silver (thus 
knovm from oxalic acid). 6. It is not precipitated by chloride 
of calcium. 7. When exactly neutralised by potash, and nitrate 
of silver is added, a white precipitate is formed, which is imme¬ 
diately blackened and reduced to the state of metallic silver 
on heating the liquid to 212°. 8. When the powdered acid 

is heated with strong sulphuric acid, it is blackened. 

Organic mixtures .—If the acid be not discovered in the sto¬ 
mach in the state of powder or crystals, we may digest the 
contents in alcohol, in which the vegetable acid is quite solt^le. 

For an account of Bitartkate of Potash, see p. 336 (po^. 


CHAPTER la 

POISOOTNO BY THE ALKALIES. POTASH, SODA, AND THEIR 

CARBONATES-SYMPTOMS - APPEARANCES — TREATMENT — 

ANALYSIS -♦ AMMONIA AND CARBONATE OF AMMONIA (SAL 
volatile)-CHEMICAL ANALYSIS OF AMMONIA. ' 

POTASH AND SODA. 

Symptoms. —The symptoms produced by potash and soda, 
when taken in large doses arc so similar, that one description 
will servo for both. It must be observed, that cases of alkaline 
poisoning are extremely rare, and have been, I believe, hitherto 
the result of accident. The most common form in which these 
poisons are mdt with, is in the state of pearlash (carbonate of 
potash) and soap-lees (carbonate of potash or soda mixed with 
caustic alkali). The patient experiences, during the act of swal¬ 
lowing, an acrid, caustic taste: —the alkaline liquid, if sufficiently 
concentrated, softens and corrodes the lining membrane. There 
is a sensation of burning heat in the throat, extending down the 
gullet to the pit of the stomach. Vomiting is not always ob¬ 
served; but when it does occur, the vomited matters are sometimes 
mixed with blood of a dark brown colour, and with detached 
portions of mucous membrane;—this effect depending on the 
degree of causticity in the liquid swallowed. The surface is 
cold and clammy:—there is purging, with severe pain in the 
abdomen, resembling colic. The pulse is quick and feeble. In 
the coarse of a short time, the lips, tongue, and throat become 
swollen, soft, and red. 

Appearances after death .—There are strong marks of the 
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local action of the poison on the mucons membrane of the month, 
throat, and gullet. This membrane has been found softened, 
detached, and inflamed in patches of a deep chocolate colour,— 
sometimes almost black. The same appearance has been met 
with in the lining membrane of the larynx and trachea. The 
stomach has had its mucous surface eroded in patches, and there 
hds been partial inflammation. 

Dr. Barclay has reported a case of chronic poisoning by 
potash, which famishes a good illustration of the after-effects 
and appearances caused by this poison. A woman, aged 44, 
was admitted into St. George’s Hospital, May 2, 1853, about 
six hours and a half after she had swallowed a quantity of 
Afl^rican potash,—probably a satunated solution of carbonate 
of potash (American pearlash). She had vomited immediately 
after taking it. The mouth and fauces were much corroded. 
There was burning pain in the throat and gullet, extending 
downwards to the stomach; but there was no tenderness on 
pressure. Two days after her admission there was a little 
vomiting. The mucous membrane, so far as it could be seen, was 
destroyed; there was difficulty of swallowing, and occasionally 
pain after food had entered the stomach. In about a month there 
was frequent vomiting, with pain on pressure, and .constipation; 
when food or medicine was taken, there was mi|ph pain in the 
stomach, and in a short time the food was ejected. As the case 
progressed nothing could be retained on the stomach, and shortly 
before death the patient was supported only by nutritive in¬ 
jections, She died from starvation on the 8th July, about two 
months after taking the alkali. On inspection, the lower part of 
the gullet was found much contracted, the lining membrane 
entirely destroyed, and the muscular coat exposed. The ex¬ 
ternal coats were much thickened. The cardiac orifice of the 
stomach, where the ulceration ceased, was considerably con¬ 
tracted. At the pyloric end, the mucous lining {jrcsented a large 
and dense cicatrix, obstructing all communication with the 
duodenum except by an orifice no larger than a probe. The 
intervening portion of the stomach was healthy, as were also the 
large and small intestines, (Med. Times and Gazette, Nov. 26, 
1853, p. 554.) 

Orfila refers to two cases of poisoning by carbonate of potash, 
in each of which half an ounce of this substance was taken by 
mistake for aperient salts. The patients,—two young men, re¬ 
covered from the first effects, but ultimately died; the one three 
months, and the other four months, after the poison had been 
taken. The secondary fatal effects appear to be due to constant 
purging, great irritability of the stomach leading to Incessant 
vomitiiig, or loss of the functions of this or^n from the destruction 
of the/^i^ng membrane, and stricture either of the gullet or of 
the aiiitnres of the stomacb,J—any of which causes may prove 
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fatal at almost any period. A fatal case of strictare, produced 
by soap-lees after the lapse of two years and three months, is 
reported by Dr. Basham (Lancet, March 2, 1850). The con¬ 
stant use of the alkalies oi^hcir carbonates appears to be pro¬ 
ductive of latent mischief; yet the quantity which may be 
sometimes token in divided doses without destroying life is 
enormous. JDr. Tunstall, of Bath, relates the case of a man 
who for eighteen years had been in the habit of taking bicar¬ 
bonate of soda to remove dyspepsia. It is stated, that for sixteen 
years he took two ounces of the bicarbonate daily ! The man 
died suddenly, and on examining the stomach it was found to be 
greatly distended and extensively diseased,—conditions which 
were referred by Dr. Tunstall to the action of the carbonat#of 
soda (Med Times, Nov. 30, 1850, p. 564). 

In a case which occurred to Dr. Deutsch (Berlin Med. 
Zeitung, 1857, No. 51), a man, ait. 55, drank by mistake a 
quantity, of soap-lees, containing about 30 per cent, of caustic 
potash. It was calculated that the quantity taken must have 
contained half an ounce of potash, of which a fourth part was 
considered to have reached the stomach. He was seen almost 
immediately. The lining membrane of the mouth and throat 
had a bluish-red colour, was separating in shreds, and easily bled 
on being touched. The man complained of an insupportable burn¬ 
ing pain extending from the mouth to the stomach,—a nauseous 
taste and a sensation of constriction in the gullet. He could not 
swallow; any attempt at swallowing gave rise to constriction of 
the throat. Choking and an inclination to vomit existed, but 
he did not completely vomit. There was cold perspiration, with 
paleness of the face,—collapsed features, slight convulsions,— 
hiccough, and a rapid, small, thready pulse. The abdomen was 
distended and tender to the touch. The taking of liquids pro¬ 
duced vomiting of bloody shreds of mucous membrane. In eight 
days the inflammation was reduced. After six weeks there was 
still difficulty of swallowing : this increased, and the man died 
from starvation twenty-eight weeks after he had swallowed the 
alkali. On inspection, the throat and upper part of the gullet 
presented nothing abnormal; but the ‘gullet became thicker and 
more contracted as it descended to the stomach, so that the 
opening into the stomach would scarcely admit a crow-quill. 
This was owing to a thickening of the mucous membrane. The 
muscular coat had almost disappeared. The stomach was eihpty, 
small, contracted, and bloodless, but free from any organic 
changes (Med. Times and Gaz. May 22, 1857, p. 537). 

Fatal dose and period of death .—The earliest fatal case which 
I have found reported, is that of a boy, who died in three hours 
after swallowing three ounces of a strong solution of carbonate 
of potash. In another case, which occurred in 1835, a child aged 
3 years, took a small quantity of pearlash, which had deli- 
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quesced, and died in twenty-four hours. Death was caused in 
this instance by the inflammation induced in the larynx, causing 
an obstruction to breathing. In this respect, the caustic alkalies 
may destroy life like the mineral aci^, — by the local effects on 
the air-passages. In an instance which was communicated to 
me, a lady swallowed, by mistake, one ounce and a half of the 
common solution of potash of the shops, which contains about 
five per cent, of caustic alkali. She recovered fi*om the first 
symptoms of irritation, but died seven weeks afterwards, from 
pure exhaustion, — becoming greatly emaciated before her 
death. 

Treatment. — We may administer freely, water containing 
ac^ic or citric acid dissolved, — lemon-jiiicc, or the juice of 
oranges. Demulcent drinks, as albumen, milk, gruel, or barley- 
water, will also be found serviceable. The free exhibition of oil 
has also been found useful. 

Chemical analysis. — Caustic potash and soda are known from 
their respective carbonates by giving a brown precipitate with a 
solution of nitrate of silver. The carbonates, on the other hand, 
yield a whitish-yellow precipitate. Caustic potash is known 
from caustic soda by the following characters. 1. Its solution, 
when not too much diluted with water, is precipitated of a 
canary-yellow colour, by bichloride of platina. 2. It is pre¬ 
cipitated in granular white crystals, on the addition of an excess 
of a strong solution of tartaric acid. This test answers better by 
adding the alkali gradually to the acid ;—and by the addition of a 
little alcohol to the mixture. Caustic soda is not 5 )recipitated by 
cither of these tests, which will serve equally to distinguish the 
salts of potash from those of soda, if we except the binoxalatc and 
bitartrate of potash, which, from being but little soluble in water, 
are not precipitated. 3. If we neutralise the two alkalies by 
diluted nitric acid, and crystallise the* liquid on a slip of glass, 
should the alkali be potash, the crystals will be in the form of 
long slender fluted prisms; if soda, of rhombic plates. 4. A 
line platina wire may be dipped into the alkaline liquid, and 
then dried by holding it above the flame of a spirit-lamp. In 
this way, a thin film of salid alkali is obtained on the wire. On 
introducing this into the colourless part of the flame, if it be 
potash, the flame will acquire a rose or lilac colour; if soda, a 
»rich yellow colour. This test applies to the salts of the two 
alkalies. Care must be taken that the platina wire is perfectly 
clean. When the quantity of alkali or alkaline salt is large, the 
experinicnt may be performed in a platina capsule, alcohol being 
added, to the salt, and the mixture boiled. 

The carbonates of potash are known from those of soda by the 
above tests. The carbonate is known from the bicarbonate of 
either alkali, by the fact that the former yields immediately a 
Avhite precipitate, with a solution of sulphate of magnesia, while 



AX.KAX1ES IN OSOANIC UQtTIDS. 


329 


the latter is unafTected by this test antil the mixture is heated. 
It is important for the analyst to remember that caustic potash 
and soda, their respective carbonates, and the sesquicarbonate of 
ammonia, are often contaminated with oxide of lead, and give a 
black precipit]|tevwith sulphuretted hydrogen or hydrosulphuret 
of ammonia. This happens whenever' the solutions of these salts 
have been kept in flint-glass bottles. 

In liquids containing organic matter, —Such liquids are frothy : 
they possess an alkaline reaction, a peculiar alkaline odour, and 
are unctuous to the feel. Potash and soda soften and dissolve 
most kinds of animal and vegetable matter. They also act 
upon woollen articles of clothing. If the organic liquid be 
highly alkaline, and gives out no odour of ammonia, either by, 
itself or on distilling a portion of it with caustic potash, the 
alkali may be either potash or soda, ot their carbonates. The 
latter would be known by the liqpid effervescing on adding a 
portion of it to an acid. The organic liquid may be evaporated 
to dtyness, then heated to char the animal and vegetable matter, 
and the alkali will be recovered from it in the state of carbonate 
by digesting the residuary ash in distilled water. Any caustic 
alkali may be effectually separated by digesting the incinerated 
residue in pure alcohol. It has been also recommended to 
neutralise by muriatic acid, to evaporate, incinerate, and procure 
the alkali for analysis in the state of chloride. Mere traces of 
these alkalies furnish no evidence of poisouing, since all the 
animal liquids and solids yield soda, and many of them potash. 
In no case will the discovery of the alkalies be any proof of 
poisoning, unless the alkali be in large quantity, and the marks 
of its action be apparent in the throat and stomach. 

If the alkali be ammonia, tliis will be announced by the odour, 
and it may then be obtained by distillation. If it be in small 
proportion, this can afford no evidence of poisoning ; since many 
animal fluids contain ammonia, and in those which do not 
contain it, it is easily generated either by spontaneous decom¬ 
position, or sometimes even by the heat required for distillation 
with potash. Should the alkali be in large quantity, this is no 
evidence of poisoning by it, unless we, at the same time, discover 
obvious marks of its local action on the mouth, throat, gullet, 
and stomach. 

Absorption .— According to the experiments of Orfila, potash 
is absorbed and conveyed into the blood. The alkali is elimi¬ 
nated by the urine, which is thereby rendered alkaline. When 
he gave about one drachm of potash to dogs, the presence of 
this alkali was detected after the lapse of six hours in the liver, 
spleen, and kidneys. Owing to the solvent action of this poison 
on fibrin and albumen, the blood, although it may be darker in 
colour, is never found coagulated in the vessels after death. 
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AMMONIA. 

Vapour .—The vapour of strong ammoaia is poisonous. It 
may destroy life by producing violent inflammation of the larynx 
and of the lungs. vapour produces a feeling «Qf choking with 

a sense of ^reat heat in 'tlhe throat : it appears to suspend the 
power*of breathing, and the pain and heat in the throat remain 
for a long time. The vapour is often most injudiciously employed 
to rouse persons from a fit. A case is on record, of an epileptic 
having died, under all the symptoms of croup, two days after 
the application of the vapour of strong ammonia to his nostrils. 
A singular case of recovery from the poisonous effects of this 
vapour, by Dr, Souchard, will be found reported in the Annales 
d’Hygicjne (1841, vol. i. p. 219). 

Symptoms and appearances .—A strong solution of ammonia pro¬ 
duces symptoms similar to those described in speaking of potash. 
The only difference observed isf, that the sense of heat and burning 
pain in the throat and stomach is much greater. Cases of this 
form of poisoning are rare. Dr. Souchard relates an instance 
which occurred in France, where a boy, only 6 years old, 
poisoned his younger sister by pouring several teaspoonfuls of 
strong solution of ammonia down her throat. In the following 
instance of poisoning by ammonia, the exact quantity taken 
was unknown, but the solution was sufficiently strong to act 
chemically on the mouth. A woman, a;t. 24, swallowed about 
half a wineglassful of a mixture containing a large quantity of 
strong solution of ammonia put into it by mistake. She immedi¬ 
ately fell backwards in a state of insensibility, and appeared as if 
choked. When seen about six hours after the accident, she com¬ 
plained of severe burning pain down her throat and in the 
stomach, which was tender on pressure. There was great de¬ 
bility, the voice was reduced to a whisper, and the countenance ex¬ 
pressed anxiety. There was also great difficulty of swallowing, the 
pupils were widely dilated, the breathing was difficult, the tongue 
coated with a white fur, painful, and tender ; two or three patches 
of its mucous membrane had peeled off, and there were convulsive 
twitches of the right arm. Diluted vinegar and other remedies 
were employed, but the patient did not entirely recover from the 
effects until after the lapse of ten days. On the fifth d^ there 
were still great pain and tenderness in the abdomen. (Case by 
Mr. Wilkins, Lancet, April 4, 1846, p. 386.) A case is referred 
to in the Journal de Pharmacie (Oct. 1846, p, 285), in which 
from one to two drachms of ammonia, unknowingly administered, 
caused death. There was violent vomiting, with bloody purging; 
and, on inspection, blood was found effused in the intestines. 
There was also a remarkably fluid state of the blood in the body. 
In another instance, a man walked into a druggist’s shop, and 
askdd for a small quantity of ammonia to take some spots out of 
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his clothes. The druggist poured about a teaspoonful and a half 
into a glass. The man suddenly swallowed ih and fell instantly 
to the ground. He soon afterwards died, explaining of the 
most excruciating pain. (Journal de Chimie Mcdicale, 1845, 
531.) 

In August 1854, a woman swallowed ten drachms of a solution 
of ammonia (strength not stated); she threw the glass from her 
and rushed into an adjoining room. When seen by a medical 
man she was in a sitting position, having on her knees a basin 
containing a large quantity of stringy salivary fluid, with a few 
streaks of blood. Her face was pale, the eyes were haggard and 
injected, the lips presented much swelling, and also redness, 
which extended to the mouth and throat. There was entire 
loss of voice. There was pain iq the pharynx and stomach. 
The pulse was slow, and the limbs were cold. Some spoonfuls 
of vinegar were given, but were swiillowcd with difficulty. The 
pain in the stomach was severe, and was increased on pressure. 
A draught of cold milk, which happened to be at hand, was 
given to the woman, and produced relief. The loss of voice 
and the inability to swallow lasted three days : a large quantity 
of saliva with a bloody membrane was thrown off; the pain in 
the stomach continued. The patient recovered in a week. 
(L’Union Medicale, Fev. 19, 1857 ; Brit, and For. Med. Rev. 
1857, VoL xix. p. 500.) 

A man, set. 40, had been in the habit of taking one drachm of 
solution of ammonia diluted with water to relieve his breathing. 
In June 1857, he took into his mouth by accident an ounce of 
hartshorn spirit. He suddenly called for water and quickly 
ejected the fluid. He was immediately seized with intense burn¬ 
ing pain and a feeling of suffocation. He thought that none of the 
fluid had reached the stomach. No antidote was administered. In 
two hours he was seen labouring under the following symptoms: 
countenance suffused,—lips livid,—*breathing stridulous,—aspect 
anxious,-—legs cold,—beating the bed-clothes with his hands 
(malleatio !), pulse 100,—the inside of the mouth, tongue, and 
throat, so far as could be seen, red, raw, and fiery-looking. There 
was pain referred to the larynx, but no pain in the stomach, even 
on pressure: there was no thirst. The symptoms of injury to the 
respiratory organs were the most marked. Under these he 
sank on the twentieth day from laryngismus stridulus. (EJ. 
Med. Journ. Sept. 1857, p. 236. Case by Dr. Paterson.) 

Serious injury to the organs of respiration is frequently the result 
of the local action of this poison, as in the following case, which 
was referred to me for examination by my colleague, Mr. Hilton, 
in May 1857:—A gentleman liable to attacks of fainting died in 
three days, after swallowing a quantity of a liquid administered 
to him by his son. This liquid, which was at the time believed 
to be sal volatile, was, in fact, a strong solution of ammonia. 
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The deceased complained immediately of a sensatiop of choking 
and strangling in the act of vomiting. Symptoms of difficulty 
of breathing sertSiTjpth other signs of irritation in the throat 
and stomach. The mucous membrane of the mouth and throat 
was con’oded and dissolved; and it was evident that the liquid 
had caused great local irritation. The difficulty of breathing 
was such as to threaten suifocation, and at one time it was 
thought that an operation must be resorted to. The state of the 
patient, however, precluded its performance, and he died on the 
third day. On inspection, the viscera presented strong marks of 
corrosion. The covering of the tongue was softened and had 
peeled off; the lining membrane of the trachea and bronchi was 
softened and covered with layers of false membrane,—the result 
of inflammation,—the larger bronchial tubes were completely 
obstructed by casts or cylinders of this membrane. The lining 
membrane of the gullet was softened, and at the lower part near 
its junction with the stomach, the tube was completely dissolved 
and destroyed. There was an aperture in the stomach in its 
anterior wall, about one inch and a half in diameter; the edges 
soft, ragged, and blackened, presenting an appearance of solu¬ 
tion. The contents of the stomach had escaped. On the inside, 
the vessels were injected with dai|^-culoured blood, and there 
were numerous small effusions of red blood in various parts of the 
mucous membrane. The coats were thinned and softened at 
the seat of the aperture. The blackened and congested appear¬ 
ance somewhat resembled that which is seen in poisoning by 
sulphuric or oxalic acid. The mucous matter on the coats of 
the stomach was feebly acid. No poison of any kind was found 
in the layer of mucus, or in the coats. There was not in any 
part the slightest trace of ammonia,—the poison which had caused 
the mischief. The deceased had lived three days; remedies had 
been used, and every trace, of ammonia had disappeared. The 
immediate cause of death was an obstruction of the air tubes, 
as a result of inflammation, caused by the irritant action of the 
poison. It w'as quite obvious that a quantity of the liquid had 
entered the windpipe. The perforation of the stomach had 
probably taken place shortly before death, or there would have 
been marks of pe^tonitis. The injury to the stomach and 
oesophagus would have been sufficient to cause death, even sup¬ 
posing that the liquid had not penetrated to the lungs. 

Fatal dose .—The effects will depend more on the amount of 
injury to the air-passages and the stomach, than on the precise 
quantity taken. Death may be a very rapid result of the action 
of this poison. 

The treatment in these cases must vary with the symptoms. 
Acetic acid and water, or milk with barley-water, may be given 
if the power of swallowing should exist. 
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CARBONATE OF AMMONIA. HARTSHORN. SAL VOLATILE. 

Symptoms and appearances.— 'HhQ solution of this salt (sal 
volatile) is probably more active as a poison than is commonly 
supposed. The following case occurred in 1832 :—A man in a 
fit of passion swallowed about five fluid-drachms of a solution of 
sal volatile. In ten minutes ho was seized with stupor and in¬ 
sensibility ; but, upon the application of stimulant remedies, he re¬ 
covered. He suffered for some time afterwards from severe irri¬ 
tation about the throat and gullet. Dr. Iliff met with the case of a 
l)oy, set. 2 years, who swallowed about half an ounce of spirit of 
hartshorn. He immediately screamed, and was very sick, bringing 
up at first stringy mucus, at first of a light, and afterwards of a 
dark colour. The lips were swollen — the breathing hard, 
hurried, and somewhat obstructed. There was perfect sensibility. 
The fore part of the mouth was but little aftected: there was 
pain and diificulty in swallowing. The most urgent syniptoms 
were connected with the lungs and air-passages. In three days 
the boy recovered. (Lancet, Dec. 1. 1849, p. 575.) 

In a paper above referred to. Dr. Barclay relates the case of a 
female, set. 19, who, while in a jstate of unconsciousness, was 
made to swallow a quantity;((»f hartshorn. She felt a severe pain 
in the stomach immediately afterwards, and in about an hour 
she vomited some blood. This vomiting of blood continued for 
several days. These symptoms were followed by great irrita¬ 
bility of the stomach, and the constant rejection of food. There 
was obstinate constipation of the bowels, with great emaciation 
and loss of strength. She died in about three months from the 
time at -which she had swallowed the alkaline poison. On in¬ 
spection, the'gullet was found healthy; the orifice, at its junction 
with the stomach, was slightly contracted. The pyloric opening 
was contracted to the size of a crojv-quill, and the coats were 
thickened. On the posterior wall of the stomach, there was a 
dense cicatrix of the size of half a crown, and from this point 
fibrous bands ramified in \arious directions. The duodenum 
and other parts of the intestinal canal were healthy. (Med. 
Times and Oazette, Nov. 26, 1853, p. 554.) A case occurred to 
Mr. Procter, in May, 1852, in which a woman gave to her infant, 
4 weeks old, a teaspoonful of hartshorn of the strength of 
about nine per cent. The child became more and more depressed, 
and died thirty-six hours after taking the liquid. There was no 
vomiting or purging, and the mouth and throat presented no 
excoriStion; there was, however, slightly increased redness of the 
lining membrane. An examination after death was not made. 

The salts of ammonia are not often used by persons who are 
intent upon suicide or murder, but there is one instance on record 
in which a man was tried for the murder of a child by ad¬ 
ministering to it spirits of hartshorn. (^Regina v. Haydon, 
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Somerset Spring Assizes, 1845.) Of the action of the other com¬ 
pounds of ammonia on man, nothing is known. 

Chemical analysis .—The three alkalies—potash, soda, and 
ammonia, arc known from the solutions of the alkaline earths by 
the fact, that tliey are not precipitated by a solution of carbonate 
of potash. They all three possess a powerful alkaline reaction 
on test paper, which, in the case of ammonia, is easily dissipated 
by heat. Ammonia is immediately known from potash and soda 
by its odour and volatility. If the solution in water be very 
dilute, the odour may be scarcely perceptible. The alkali may 
then be discovered, provided we have first assured ourselves, by 
evaporating to dryness a portion of the liquid, that other alkalies 
and alkaline salts arc absent. By adding to the solution a 
mixture of arsenious acid and nitrate of silver, the well-known 
yellow precipitate of arsenitc of silver will be instantly produced. 
The same result takes place when a carbonate (even bicarbonate 
of lime) is present; but if a carbonate or other salt existed in 
the liquid, it would be left on evaporation. In addition to these 
characters, ammonia redissolves the brown oxide of silver, which 
it precipitates from the nitrate, while potash and soda do not. 
(For the detection of amtnonia in or<;a»ic/HirtMres, see ante,p. 329.) 
The carbonate of ammonia may be ^nown from other salts by 
its alkaline reaction, its odour, and its entire volatility as a solid : 
—from pure ammonia—1. By its solution effervescing on being 
added to an acid; 2. By its yielding an abundant white preci¬ 
pitate with a solution of chloride of calcium ; —from the carbo¬ 
nates of potash and soda, among other properties—By its 
giving no precipitate with a solution of the sulphate of mag¬ 
nesia ; 2. By the rich violet blue solution which it forms when 
added in excess to a weak solution of sulphate of copper ; 3. By 
its odour and volatility. 

{^Spirit of hartshorn is a n^me applied either to ammonia, car¬ 
bonate of ammonia, or a mixture of the two.] 


CHAPTER 20. 

POISONING BY THE ALKALINE SALTS. BINOXALATE OP POTASH 

(salt OP SOHEEL)-BITAKTEATE OP POTASH (CEEAM OF 

TAETAK) — NITEATB OF POTASH-SULPHATE OF POTASH- 

SULPHATE OF ALUMINA AND POTASH (aLUM). 

Some of the alkaline salts have been found to exert an irritant 
action on the system. The pure alkalies and their carbonates 
have a corrosive (chemical) action when concentrated, but they 
operate as irritants when diluted. The salts about to be described 
are not very energetic poisons, and, with one or two exceptions, re- 
qdJ^ei^o be given in large doses in order to produce noxious effects. 
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BINOXALATE OF POTASH (SALT OP SOBKEl). 

The poisonous eifects of this salt entirely depend on the oxalic 
acid which it contains. It is much used for the purpose of 
bleaching straw and removing ink-stains—being sometimes sold 
under the name of essential salt of lemons. The smallest quantity 
retailed to the public is a quarter of an ounce, and for this three- 
halfpcnce is charged. Its poisonous properties are not commonly 
known, or no doubt it would be frequently substituted for oxalic 
acid. Out of three cases of poisoning by this substance two 
proved fatal, while in the third the patient recovered. 

Symptoms and appearances. —In the case of recovery, a young 
lady, ajt. 20, swallowed an ounce of the salt dissolved in warm 
water. She was not seen by any one for an hour and a half: she 
was then found on the floor, faint and exhausted, having pre¬ 
viously vomited considerably. There was great depression, the 
skin cold and clammy, the pulse feeble, and there was a scalding 
sensation in the throat and stomach. There was also continued 
shivering. Proper medical treatment was adopted, and she 
recovered in two days,—still suflering from debility and great 
irritation of the stomach. During the state of depression, it 
was remarked that the whi^ of the eyes were much reddened, 
and the pupils dilated. Tmere was great dimness of vision. 
(Med. Gaz. xxvii. 480.) In another of the cases, — a lady re¬ 
cently confined took by mistake half an ounce of the binoxalate, 
instead of cream of tartar. She had scarcely swallowed the 
draught, when she was seized with violent pain in the abdomen 
and convulsions : she died in eight minutes. On inspection, the 
mucous membrane of the stomach and small intestines was found 
inflamed. (Ann. d’Hyg., Avril 1842.) In the third case, a tea- 
spoonful of this salt was taken for three successive mornings; — 
it produced severe vomiting ; and about an hour after the third 
dose, the patient expired. We learn from these cases, that this 
salt is poisonous, destroying life almost tis rapidly as oxalic acid 
itself; and that in the symptoms which it produces, it closely 
resembles that poison. In the second case, it destroyed life in 
so short a time as eight minutes ; but probably the fatal eftiects 
were in this instance accelerated by the debilitated state of the 
person who took it. 

Chemical analysis, —The solid salt is commonly seen in the 
form of a crystalline powder, or loosely crystallised in masses. 
It is not very soluble in cold water, easily taken up on boiling, but 
reprecipitated in great part on cooling. Its solution might be 
readily mistaken for oxdic acid; for, 1st, it has an acid reaction; 
and 2nd, it is precipitated by nitrate of silver and sulphate of 
lime, like oxalic acid; but with respect to the latter test, the pre¬ 
cipitation, although more slowly produced, is much more copious. 
It is known from oxalic acid—1. By its crystalline form, which. 
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as seen in a few drops evaporated on jjlass, is plnmose; and 2. 
By heating a portion on platina-foil. While oxalic acid is vo¬ 
latile, the binoxalate leaves an ash, which, when sufficiently cal¬ 
cined, is alkaline, and it may be proved to contain potash by its 
being dissolved, with effervescence, by diluted nitric acid, and 
forming nitrate of potash. There is one vegetable salt for which 
it has been fatally mistaken, namely, bitartrate of potash, or cream 
of tartar. This latter is known by its diluted solution not being 
precipitated by the sulphate or any salt of lime; and by its being 
rendered only milky or turbid on the addition of nitrate of silver. 
Lime-water furnishes a ready means of distinguishing these two 
salts. It precipitates both of them white, but the precipitate 
from the bitartratc of potash is redissolved on adding to it a small 
quantity of a solution of tartaric acid, while that from the binoxalate 
is not redissolvcd. It may be as well to mention another simple 
means of distinction,—the colour of ink is immediately discharged 
by warming it with a few grains of binoxalate, but is unaffected 
by the bitartrate of potash. 

In organic mixtures the process is the same as for oxalic acid 
itself. (See p. 316.) Although the salt is a natural constituent 
of sorrel, this vegetable is rarely used as an article of food in 
England, and then only in small quantity. According to Mit- 
schcrlich, the proportion of binoxalate is only 0*75 per cent, of 
the weight of the fresh plant, or 3’75 per cent, of the juice; hence 
one ounce of fresh sorrel will yield but little more than three 
grains of the salt. The objection suggested by Orfila, that the 
salt found in a dead stomach might be due to the presence of 
sorrel taken in soup, is therefore inadmissible, except where the 
salt is found in traces, and no symptoms of poisoning have 
existed. 

bItartrate of potash, (cream of tartar, argoe.) 

Symptoms and appearances. — This salt has proved fatal in at 
least one instance, although it is not commonly regarded as a 
poison. The case occurred in this metropolis, in 1887, and is re¬ 
ported by Mr. Tyson. A man, aged 37, took four or five table¬ 
spoonfuls of cream of tartar. He was sciaed with violent vomit¬ 
ing and purging. There was pain in the abdomen, thirst, feeble 
pulse, and the thighs and legs appeared paralysed. The fluid 
vomited was of a dark-green colour, and the motions had the 
colour of coffee-grounds. Death took place in about forty-eight 
hours. On inspection, the mucous membrane of the stomach and 
duodenum was found highly inflamed, the cardiac portion of the 
former being of a deep red colour, with some spots of black ex¬ 
travasation. The stomach contained a thick brown fluid, coloured 
■ by bile. The whole of the intestinal canal was more or less 
inflamed. According to Wohler, this salt passes off by the urine, 
under the form of carbonate of potash, the secretion being alka- 
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line. Belloc relates a ease of alleged poisoning by Rochelle salt,— 
the compound tartrate of potash and soda. The circumstances, 
however* render his statement somewhat doubtful. (Cours de 
Med. Leg. 139.) 

Chemical analysis .—Cream of tartar is commonly seen in the 
fonn of a white powder. It is sparingly soluble in cold water, 
producing a slightly acid solution. If the powder be heated on 
platina foil, it is converted to carbon and carbonate of potash; 
the latter is dissolved with effervescence in acids, and the nature 
of the alkali is thereby determined. The decomposition of the 
powder by heat, indicates that it is a vegetable acid salt. On 
adding the aqueous solution of cream of tartar to lime-water, a 
white precipitate is 4fcn ed, which disappears on adding a 
further (quantity. Thilqkoves that the acid is the tartaric. It is 
known from the simple tartrate of potash by its acidity, and by 
the fact that it is not precipitated by a salt of lime, while the 
tartrate is precipitated as a tartrate of lime. Chloride of platina 
gives no precipitate in a cold saturated solution. Organic 
mixtures. — The salt being comparatively insoluble in water, may 
be found as a sediment at the bottom of the liquid. If dissolved, 
the liquid may be concentrated and alcohol added; cream of 
tartar is insoluble in alcohol, and organic matter may be thus 
separated from it. If the organic liquid be strongly coloured,— 
purified animal charcoal should be used to decolorize it. In 
detecting this substance in the stomach, it is proper to bear in 
mind, that it is a natural constituent of the potato. 

NITKATB or POTASH. NITRE. SALTPETRE. 

This well-known salt is largely employed in the arts, It is an 
irritant, but acts only as s\ich when taken in a large dose. It 
has destroyed life on several occasions. Its effects are, however, 
somewhat uncertain. An ounce, and even two ounces have been 
taken without causing very alarming symptoms. (Ed. M. and 
S. J. xiv. 34.) Dr. Ifennett states that M. Gendrin was in the 
habit of giving it in doses varying from six to twelve, or sixteen 
drachms in the twenty-four hours without any dangerous symp¬ 
toms resulting. (Med.-Chir. Review, April 1844, 549.) M. 
Mozade has given it with benefit in cases of dropsy in from 
three to five drachm doses. (L’Union Medicale, 3 Juin, 1847, 
274.) According to Tourtelle, no injury has followed even in 
cases where it was given in doses of an ounce. (Galtier, Toxi¬ 
cologic, i. 268.) Tartra denied that it had poisonous properties 
even in a very large dose (op. cit. 135.) j but cases have oc¬ 
curred which now leave no doubt upon the subject. 

Symptoms and appearances. — In one instance, quoted by 
Orfilo, an ounce of nitre was taken by a lady in mistake for 
other salts. In a quarter of an hour, she suffered from nausea, 
vomiting and purging; and the muscles of the face were convulsed. 

z 
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The pulse was weak, the respiration laborious, and the limbs 
were cold; but there was a sense of burning heat and 
severe pain at the pit of the stomach. She died in three hours 
after taking the dose. On inspection, the stomach was found 
highly inflamed, and the membrane detached in various parts. 
Near the pylorus, the inflammation had a gangrenous character. 
A large quantity of liquid coloured by blood was found in the 
stomach, (i. 283.) In another case, which proved fatal in 
sixty hours, where an ounce and a half of nitre had been taken, 
a small perforation was found in the stomach, (ib.) I am^ 
indebted to Dr. Geoghegan, of Dublin, for the following case f 
— A man took from an ounce to an ounce and a half of nitre 
by mistake for salts. Severe pain iojfce abdomen followed, 
with violent vomiting, but no purgin^pE far as could be ascer¬ 
tained. He died in about two hours after taking the salt. On exa¬ 
mining the body, a bloody mucus was found in the stomach, — 
the lining membrane was of a brownish-red colour, generally 
inflamed, and in parts detached from the coat beneath. None 
of the poison could be detected in the stomach; but its nature 
was cleai-ly established from the analysis of a portion left in the 
vessel which had contained the draught. Two men swallowed, 
each, one ounce of nitre by mistake for Glauber’s salt. They 
almost immediately experienced a sense of coldness in the 
course of the spine, trembling in the limbs, with violent vomiting 
and purging. The evacuations were bloody. They recovered in 
the course of a few days. (Casper’s Wochcnschrift,xviii. 1841.) A 
case is reported in the same journal, in which one ounce of nitre 
killed a man in thirty-six hours. In another case an old man, 
mt. 60, lost his life from an overdose of nitre which he had 
taken as a medicine. The dose amounted to about ten drachms: 
it caused profuse purging and death in about five hours. 
Death was referred to inflammation of the mucous membrane 
of the stomach and bowels, owing to the irritant action of the 
nitre. A female, set. 28, swallowed in two doses, taken on two 
days, about an ounce of nitrate of potash. After the second 
dose, she was attacked with severe burning pain in the stomach, 
and violent vomiting followed by collapse. There was no purging, 
and the secretion of urine was arrested. The girl recovered 
in a few days. (Pharm. Journal, Feb. 1846, 356.) Mr. Gillard 
met with a case in which a man recovered in four days after having 
swallowed two ounces of nitrate of potash by mistake for Epsom 
salts. In about five minutes after taking the nitre, he felt a 
burning pain in his stomach, and this was immediately followed 
by sickness. Free vomiting was excited by mustard; this pr6- 
bably led to his recovery. (Prov. Med. Journ. Aug, 19, 1846, 
382.) 

Other cases of recovery after large doses are reported. A 
man, set. 30, who had taken nitre medicinally,—half an otmee. 



BECOVEBY FBOM LABOE l>OSBS. 


339 


in divided doses in the twenty-four hours,—took twelve doses at 
once. He immediately became insensible, and his face was pale 
and collapsed as in cholera. The skin was of a marble coldness, 
the pulse slow, small, and feeble, as was also the respiration. 
An ipecacuanha emetic restored the power of speech, and he 
complained of severe burning pains in the throat and abdomen :— 
blood was passed in the evacuations and urine. There was trem¬ 
bling, with slight convulsions, which, together with hallucina¬ 
tions of the senses, and a partial paralysis of muscular action, 

« ■ idicatcd an operation of the poisonous substance on the 
ervous system. Free local bleeding, anodyne poultices, and 
abundant drinks and enemata of milk and linsecd-tca, were 
directed against the inMarnmatory action, while the great de¬ 
pression and other nervous symptoms were met with camphor 
and ether. Although dangerous symptoms were thus dissipated, 
the patient long suffered from derangement of the digestive 
and urinary organs, ami complained of a jjeculiar feeling of 
coldness in the hands and feet and down the back. (Berlin Med. 
Zeitung, 1855, No. xlix. Med. Times and Gazette, Aug. 30, 
1856.) A woman swallowed an ounce of nitre in two tcacupfuls 
of water. She immediately vomited. When seen the following 
day, she was sitting with her legs drawn up, the surface of 
the body pale, but warm and moist. There was constant 
vomiting. The abdomen was swollen, but soft and tender to 
the touch. She was unable to move for a week, and then 
suffered from severe purging with griping : the evacuations were 
bloody. She recovered, but remained weak for a long period. 
(Med. Times and Gazette, Nov. 7, 1857, p. 484.) These facts 
show that the effects of nitre, although serious, are very uncer¬ 
tain in their character and duration. 

Poisoning by nitre has been hitherto the result of accident. 
It is not taken for the purpose of suicide, — the popular 
opinion being, that it is not poisonous ; although the above 
cases show that it destroys life with greater rapidity than 
is commonly observed in the action of arsenic and corrosive 
sublimate. It is not likely to be employed by a murderer, since 
a dose sufBcicnt to kill, could not be unconsciously taken. 

TVeatment. — There is no antidote known. Mucilaginous 
drinks should be given :—vomiting should be freely promoted, 
and the stomach-pump used for the removal of the salt. 

Chemical analysis. — (See Nitric Acid, ante, p. 284.) From 
the researches of Wohler, it would appear that nitre is absorbed 
and eliminated in the urine. He detected it in the urine of a 
horse four hours after he had given to the animal five ounces 
of nitre. M. Beynard also detected it in the urine of persons to 
whom it had been given medicinally. His plan consisted in 
throwing, down the sulphates and phosphates of the urine by a 
solution of baryta; filtering, evaporating to diyness, and 
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treating the residue with pure alcohol in order to dissolve out 
urea and other substances soluble in this menstruum. The 
nitre was then procured by digestion in water, evaporation, 
and crystallisation. (Galtier, Toxicologic, i. 262 .) Orfila states 
that he has detected nitre in the liver, spleen, kidneys, and urine 
of animals poisoned by it. (Ann. d’Hyg. 1842 , ii. 434 .) 

SULPHATE OP POTASH. 

This salt was formerly called Sal de Duohus or Sal Pob/chrest. 
It has been regarded as inert, but of late years it has given risa 
to some important medico-legal investigations. 

Symptoms and appearances. — A lady, about a week after her 
delivery, took, by the prescription of her medical attendant, 
about ten drachms of the sulj)hate of potash in divided doses, as 
a laxative. After the first dose, she was seized with severe pain 
in the stomach, nausea, vomiting, purging, and cramps in the 
limbs. These symptoms were aggravated after each dose, 
and she died in two hours. It was supposed that some poison 
had been given by mistake; but that was not the case, and the 
question was, whether her death was or was not caused by the 
sulphate of potash. On an inspection of the body, the mucous 
membrane of the stomach and intestines were found pale, ex¬ 
cept the valvulffi conniventes, (folds,) which were reddened. 
The stomach contained a large quantity of reddish-coloured 
liquid, which, on analysis, was found to contain only sulphate 
of potash, and no trace of any common irritant poison. The 
examiners referred death to sulphate of potash taken in an 
unusually largo dose, whereby it had acted as an irritant poison 
on a person whose constitution was already much debilitated. 
(Ann. d’Hyg. Avril 1842 .) 

The question whether this is to be regarded as an irritant 
poisonous salt or not, was much debated among members of the 
profession, in reference to a case which was tried at the Central 
Criminal Court in October 1843 . (The Queen v. Haynes.) The 
accused had given to the deceased, the night before her death, 
two ounces of sulphate of potash, dissolved in water ; and it 
was alleged that a fortnight previously to this, she had taken in 
divided doses fis much as a quarter of a pound of the salt. The 
woman thought that she was pregnant, but this was disproved by 
an examination of the body ; and it v;as charged that the pri¬ 
soner had given her the salt with the intention of causing a 
miscarriage. After the last dose, she was seized with sickness, 
and died within a very short time. The stomach was found 
empty, but highly inflamed; and there was blood effused on the 
brain. One medical witness referred death to the action of this 
salt as an irritant poison; the other to apoplexy, as an indirect 
result of the violent vomiting caused by it The prisoner was 
acquitted of the charge of murder, but subsequently found 
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guilty of administering the sulphate with intent to procure 
abortion. Both of the witnesses admitted that, in small doses, 
the salt was innocent; but that in the dose of two ounces it 
would produce dangerous effects. A portion of the sulphate in 
this case was examined by Mr. Brande, as it was suspected that 
some poisonous substance might have become accidentally mixed 
with it; but it was found to be pure. It is not improbable, from 
the symptoms and the inflamed state of the stomach, that the 
salt acted here as an irritant poison ; and the fact of its being an 
innocent medicine in small doses appears to be no sound ob¬ 
jection to this view ; for the same circumstance is observed with 
resjject to numerous substances, the poisonous or noxious pro¬ 
perties of which cannot admit of dispute (ante, p. 3). 

A case, somewhat similar in its details, was the subject of a 
trial at the Central Criminal Court in October,- 1856. (^Reg. v. 
Gaylor.) A married woman, the wife of the prisoner, under the 
belief that she was pregnant, took a large quantity of this salt, 
the prisoner having purchased two ounces, and handed it to her. 
It was taken with the design of procuring abortion, but it caused 
the death of the w'oman under symptoms of severe irritation of 
the stomach and bowels. The deceased was not seen by a 
medical man while living, but she suffered from severe pain, 
vomiting, and purging; the vomited matter had a bilious colour. 
On inspection, the stomach and the upper portion of the smaller 
intestines tvere of a deep purple colour, as if from the action of 
some irritating substances. The stomach, when opened, showed 
marks of imtation, and its mucous coat was much congested. In 
this organ there was a spoonful of thick, slimy fluid, which 
contained a quantity of sulphate of potash. The intestines con¬ 
tained twelve ounces of a thick white fluid, highly charged 
with mucus, and this when analysed, yielded sulphate of potash.. 

There was no doubt that death had been caused by an overdose 
of this substance : but there was the usual legal doubt whether the 
ju'isoner had committed any crime in handing it to the deceased. 
According to Mr. Mowbray, (Medical Gazette, xxxiii. p. 54,) 
sulphate of potash is a salt much employed in France as a 
popular abortive. He quotes several instances in which, in large 
doses, it produced severe symptoms, resembling those of irritant 
poisoning, and even death. In one case, two drachms acted 
powerfully ; and in another, that fell under his own observation, 
four drachms of the salt, administered to a lady after her con¬ 
finement, had all the effects of an irritant poison. The above 
cases are the only instances in wluch, I believe, it is publicly 
known to have proved fatal in England ; and they show that 
substances, comfnonly regarded as innocent, may give rise to im¬ 
portant questions in toxicology. 

There is no doubt that thh most simple purgative salts may, 
under certain circumstances, and when given in large doses, 
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destroy life. A case has been already related (ante, p. 3) in 
which sulphate of magnesia caused death, and gave rise to a cri¬ 
minal charge in this country. It is said that sulphate of potash 
has in some cases caused vomiting and other serious symptoms, 
from its containing as impurity sulphate of zinc. This would 
be easily discovered by adding the ferrocyanide of potassium, 
which gives a white precipitate with a salt of zinc. 

Chemical analysis. — Sulphate of potash is easily identified. It 
is a dry hard salt, soluble in water, forming a neutral solution. 
This solution, if sufficiently concentrated, is precipitated botli by 
tartaric acid and bichloride of platina, whereby potash is indi¬ 
cated; and the presence of sulphuric acid is known by the action 
of a salt of baryta. Organic liquids .—This salt being insoluble 
in alcohol, may have the organic matter removed from it by¬ 
treating the liquid containing it (previously concentrated) with 
alcohol; — or the substance containing the salt may be evaporated 
to dryness and incinerated, when the undecomposed sulphate 
may be obtained by lixiviating the calcined residue with dis¬ 
tilled water. "J'he sulphate of potash exists naturally in some 
animal fluids, but only in minute traces. 

ALDM. SULPHATE OF ALUMINA AND POTASH. 

This substance is very commonly known; but it does not ap¬ 
pear to have given rise to many accidents, at least in this coun¬ 
try. One case of death from alum, appears in the Registration 
Report for 1838-9. A singular case occurred in Paris, in 
1828, in which the alleged noxious properties of alum were 
brought into question. A lady swallowed a quantity of calcined 
alum dissolved in warm water, which had been supplied to her 
by mistake for powdered gum. The quantity taken was less 
than half an ounce. She immediately complained of a burning 
pain in the mouth, throat, and stomach. She afterwards suffered 
from thirst, violent vomiting, and general disturbance of the 
system, from which she recovered in the course of two or three 
days. These effects wore referred to the alum, and the party who 
supplied it by mistake was condemned to a severe punishment. 
On the case being carried to an appeal, Orfila contended that 
alum was not a poison ; although he admitted- that in the cal¬ 
cined state it was a caustic, and in order to establish his opinion 
of its inertness, ho offered to swallow ha’f an ounce on the spot! 
He referred the symptoms under which the party laboured to 
some other cause; but on being further questioned, he admitted 
that a solution of calcinecV alum was likely to produce more 
serious effects than common gum, which the party should have 
taken. The punishment was mitigated. (Ann. d’Hyg. 1829, i, 
234.) Orfila subsequently ascertained by experiment that alum 
in a I^ge dose operated fatally on animids, destroying life in the 
conMii.of a few hours! He detected the salt in these cases in the 
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substance of the stomach, liver, spleen, and in the urine. (Ann, 
d’Hyg. 1842, ii. 433.) The reader will find a singular case of 
supposed poisoning by alum in the Ann. d’Hyg. 1832, ii. 180. 

The symptoms produced by alum in a large dose, are frothing 
at the mouth, vomiting (the vomited matters containing alum), 
purging, depression, weakness of the limbs, and the principal ap- 
pearance is a reddish-brown colour of the mucous membrane 
of the stomach, which may be found softened or disorganised, 
either wholly or in patches. We cannot therefore refuse to 
admit the fact of this substance acting as an irritant, on the 
principle on which we admit the irritant properties of salts of a 
far more innocent character. It is, however, proper to observe, 
that alum, given in large doses to animals, does not appear to 
affect them seriously unless the gullet be tied: tUree drachms, 
dissolved in six ounces of liquid, have been taken at a dose 
without any inconvenience resulting. 

Treatment. — I'he promotion of vomiting and the free adminis¬ 
tration of hydrate of magnesia, or a weak solution of carbonate 
of ammonia at intervals. 

Chemical analysis. —Common alum possesses a peculiarly acid 
and astringent taste. It is easily dissolved by water, forming an acid 
solution, which crystallises on evaporation in regular oetahedra. 
Its solution is not affected by ferrocyanide of potassium or sul¬ 
phuretted hydrogen gas, whereby it is known from the true me¬ 
tallic saline solutions. The sulj)huric acid may be detected by a 
salt of baryta. On adding potash, a white precipitate of alumina 
falls down, which is rcdissolved by the addition of a larger 
quantity of the alkali. By thjs last character, it is known from 
the alkaline earths, which arc precipitated from their solutions by 
potash, but the precipitates are not rcdissolved. On adding car¬ 
bonate of ammonia, alumina fulls down. This may be separated 
by filtration, and on evaporating the liquid portion, and incine¬ 
rating the saline residue, there will be found sulphate of potash. 
Calcined alum is a white uncrystalline substance, only partially 
soluble in water. About one-sixth is left as a residuary white 
powder, easily soluble in a mineral acid, and yielding common 
alum by crystallisation. The quantity dissolved by boiling water 
is, however, suiHcient to allow its nature to be determined. 
From organic liquids it may be obtained by evaporation and in¬ 
cineration. 
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CHAPTER 21. 

MBTALLOIDS-PHOSPHORT5P-SYMPTOMS AND APPEAEANCKS- 

CHRONIC POISONING BY THE VAPOUR-FATAU DOSE-CHE¬ 
MICAL ANALYSIS-PHOSPHORUS-PASTE — BED OR AMOR¬ 

PHOUS PHOSPHORUS. 

Phosphorus. — Case.s of poisoning by phosphorus appear to 
have been much more numerous in France than in England. 
M. Chevallier has collected seventy-four cases of poisoning by 
this substance, and in forty-two of these, the phosphorus w'as 
procured from lucifer matches. Among the cases, twenty-five were 
the result of accident, twenty-eight involved a criminal charge, 
and twenty-one were the result of suicide. (Ann. d’Hygiene, 1857, 
vol. ii. p. 226.) The cases of poisoning by phosphorus in this 
country are not very numerous. Tlicy arc chiefly referable to 
accident or suicide. One trial for the criminal administration of 
phosphorus took place at the Bodmin Autumn Assizes, 1857, in 
which there was no doubt tliat death had been caused by phos¬ 
phorus-paste. 

Symptoms. —Phosphorus acts as an irritant poison, but its 
operation is attended with some uncertainty, according to the 
state in which it is taken. The symptoms are slow in appear¬ 
ing : it is only after some hours, and sometimes even one or two 
days, that signs of irritation with convulsions and spasms appear; 
but when these once come on, tjie case j)rocecds rapidly to a 
fatal termination. In the first instance the patient experiences 
a disagreeable taste resembling garlic, which is peculiar to this 
poison. An alliaceous or garlic odour may be perceived in the 
breath. There is an acrid burning sensation in the throat, with 
intense thirst, severe pain and heat with a pricking sensation in 
the stomach, followed by distension of the abdomen ; and nausea 
and vomiting continuing until death. The vomited matters are 
oi a dark green or black colour; they have the odour of garlic, 
white vapours may be seen to proceed from them, and in the 
dark they may even appear phosphorescent. Purging is among 
the symptoms, and the motions have been observed to be luminous 
in the dark. The pulse is small, frequent, and scarcely percep¬ 
tible. There is great prostration of strength, coldness of the 
skin, and other symptoms of collapse. The patient may die 
quietly, or be convulsed before death. The following cases will 
illustrate the mode in which this poison acts. 

A girl, between two and three years of age, had been caught 
in the agt of sucking and swallowing the heads of lucifer matches. 
Two days afterwards she appeared unwell,—there was some 
feverish excitement, but no active symptoms. The bowels were 
open, but the child did not suffer from pain, vomiting or purg- 
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ing. Five hours after she was first seen, she became violently- 
convulsed, and she died in three hours. On inspection, a quan¬ 
tity of mucus mixed with blood, of a coflee-ground colour, 
was found in the stomach. The mucous membrane was 
very red throughout, and for the space of about two inches 
it had a florid-red colour, and was covered with mucus. There 
were no fewer than ten invaginations in the small intestines, 
(intussusception, ante, p. 128,) many of which included from two 
to three inches of intestine, which was inflamed at the invagi- 
nated parts. There was no appearance of strangulation, and 
the bowels were empty. The medical opinion given at the 
inquest was, that phosphortis, in a finely-divided state, was the 
cause of death, and a verdict was returned accordingly. 
(Lancet, Dec. 1843.) A female committed suicide by dissolving, 
in vinegar, the phosphorus from the ends of some lucifer matches. 
She swallowed this mixture, and after undergoing the most 
severe suffering for eight days, she died labouring under symp¬ 
toms resembling those of hydrophobia. (Journ. dc Chim. 
Med. 1846, 668.) 

A boy, ast. 10, took medicinally phosphorus in pills and in an 
oleaginous mixture for nearly four weeks. He was found lying in a 
state of stupor, quite insensible, labouring under strong convul¬ 
sions, hurried breathing, and a small pulse. He died some hours 
afterwards. The principal appearances were congestion of the 
brain, a bright vermilion colour of the anterior surface of the 
stomach externally, with softening of the mucous membrane 
within,—and the marks of violent irritation and inflammation of 
the muscular coat of the large intestines. The quantity of 
phosphorus taken is not stated; it was given in divided doses, 
and none had been taken for ten days previously to death; ne¬ 
vertheless death was ascribed to the long-continued use of the 
substance. The stomach contained two ounces of a dark-brown 
liquid, and a large quantity of mucus. (Lancet, Sept. 14,1844.) 
A case is reported by Dr. Graff, in which a young woman 
swallowed the phosphorus obtained from about three hundred 
matches,—equal to rather less than five grains of pure phos¬ 
phorus,—and recovered from the cftects. The symptoms do 
not appear to have been very severe,—a fact ascribed by the re¬ 
porter to the phosphorus having been in an intimate and pro¬ 
bably insoluble state of combination with other substances in the 
matches. (Henke, Zeitschrift, 1842, ii. 283.) Phosphorus in 
small doses is said to produce strong aphrodisiac effects. This 
view is borne out by the facts collected by Dr. Hartcop* (See 
Casper’s Wochenschrift, 21. Februar, 1846, p. 115.) 

Phosphorus vapour. Chronic poisoning .—Chronic poisoning 
by phosphorus is accompanied by nauseous eructations, frequent 
vomiting, sense of heat in the stomach, purging, straining, pains 
in the joints, wasting, hectic fever, and disease of the stomach, 
under which the patient slowly sinks. Some interest is 
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attached to the chronic form of poisoning by phosphorus from 
the researches of Dr. Sti-ohl and others on the effects of the vapour 
upon individuals engaged in the manufacture of phosphorus or 
lucifer matches. It has been remarked that persons thus engaged 
have suffered from necrosis of the jaw, carious teeth, and abscesses. 
There has been also marked irritation of the respiratory organs, 
and bronchitis has frequently shown itself among them. These ef¬ 
fects havebeen attributed to the respiration of the vapours of phos¬ 
phorus, which are supposed, by becoming acidified, to act chemi¬ 
cally upon the bones. A good summary of the facts, connected 
with this kind of poisoning, by Dr. Beck, will be found in the Ame¬ 
rican Journal of Medical Sciences for*Oct. 1846, 525. (See also 
Annales d’Hygiene, 18.56, ii. p. 5 ; and 1857, i. p. 431.) A case 
in which pneumonia was considered to have been induced by phos¬ 
phorus vapour, is reported in the Med. Gaz. (vol. xxxix. p. 210), 
and another well-marked instance of the serious local and consti¬ 
tutional effects of the acid vapours has been published by Mr. 
Wright. (Med. Times, Dec. 19, 1846. 224.) According to M. 
Dupasqnier, phosphorus in vapour has no specific poisonous 
action ; — it merely irritates the lining membrane of the bronchial 
tubes, and this effect is soon lost by habit. When other and more 
dangerous symptoms supervene, he thinks they should be ascribed 
to the accidental presence of arsenic in the phosphorus. (Journal 
dc Pharmacic, Oct. 1846,284; also, Gaz. Med. Dec. 5,1846, 946.) 
This view of M. Dupasquier is not borne out by experience. 
Numerous facts arc now placed on record which show that the 
vapour of phosphorus produces most injurious eflects to health. 

Appearances.— The appearances produced by this poison 
have been already described in two of the cases above given. We 
may be prepared to find marks of irritation and inflammation in 
the stomach and intestines. The stomach has been observed to 
be much contracted. The mucous membrane will be found in¬ 
flamed and probably softened. Inflammation of the stomach and 
bowels proceeding to gangrene is a common result of the action of 
phosphorus. M. Worbe found the stomach perforated in three 
places in a dog which had been poisoned by a solution of phos¬ 
phorus in oil. A man, set. 50, took a quantity of phosphorus- 
paste used for destroying vermin. He was seen in his usual 
health at twelve o’clock p. m., and was ■ found dead in a field the 
following morning. On inspection, it was observed that there 
was great muscular rigidity. The membranes of the brain were 
much congested, and there was serous efiusion between the 
arachiioid and pia mater. The substance of the brain was also 
congested. The heart was flaccid and nearly empty. The 
mucous membrane of the stomach, gullet and small intestines 
was very red, and there were patches in which the membrane 
was destroyed. On opening the stomach a white smoke escaped, 
accompanied by a strong smell of garlic. It contained a table- 
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spoonful of viscid greenish matter, from which particles of 
phosphorus with some Prussian blue (used as a colouring for 
the poison), subsided on standing. (Dr. Bingley, I.ancet, June 
13, 1867, p. 600.) Mr. Hcrapath states that in a case which he 
examined (ante, p. 190) he found, besides inflammation of the 
stomach, the mucous membrane raised in small bladders or 
vesications. This was no doubt a change produced by putre¬ 
faction, as the body was not examined until twenty-three days 
after death. Such a blistered appearance is frequently seen in 
cadaveric inspections, and has not been observed in recent cases 
of poisoning by phosphorus. Schuchardt describes, among the 
appearances, fluidity of the blood, which is of a dark colour and 
does not become red on exposure to the air. Ecchymoses arc 
sometimes found on the skin and on the surface of various organs. 
(Brit, and For. Mod. Rev. 18.57, vol. xix. p. 506. Journal dc 
Chimie Medicale, 1857, p. 84.) The viscera and even the flesh 
of animals recently poisoned by phosphorus, have the odour of 
garlic, and appear luminous in the dark. (Galtier, Toxicologie, 
i. 184.) In the case of a woman who died while taking phos¬ 
phorus medicinally, it was remarked that the whole of the viscera 
of the body were luminous; thus indicating the extensive diffu¬ 
sion of the poison. (Casper’s Wochenschrift, 21 and 28 Feb. 
1846, 115, 135.) For a further account of the appearances, see 
Chemist, Jan. 1856, p. 244. 

Absorption. —That tliis poison is absorbed and diffused through 
the body is established by the luminosity of the viscera, which 
has been frequently observed. Vau(iuelin, after having exposed 
himself to the vapour of phosphorus, observed that the urine which 
he passed was phosphorescent, and M. Chevallier states, on the 
.authority of a phosphorus-manufacturer, that on many occasions 
the men who were employed in his establishment, and who were 
in the habit of breathing phosphorous vapour, passed phos¬ 
phorescent urine. (Annales d’Hygiene, 1857, vol. ii. p. 214.) 
It is not improbable that this substance may be eliminated by 
the lungs, and that the breath of persons poisoned by phosphorus 
may be luminous in the dark. 

Fatal dose. —That phosphorus is a powerful poison, is proved 
by two cases quoted by Dr. Christison. In one, death was 
caused by a grain and a half in twelve days ; in the other, by 
two grains in about eight days. It is supposed to operate as a 
poison only by becoming converted to phosphorous and phos¬ 
phoric acids; but although this conversion takes place, it is 
probable that it passes directly into the blood, since the urine 
passed during life has been observed to be luminous. The pro¬ 
duction of these acids may account for the erosions met with in 
the stomach and bowels. A person has been killed by a quantity 
of phosphorus (case supra) equal to less than three and a half 
grains of phosphoric acid, while fifty grains of phosphoric acid 



348 


PHOSPHOBIJ6. FATAL DOSE. 


have been given to a rabbit without eiFect! The fatal dose is 
liable to vary according to many circumstances. Galtier states 
that it is comprised between three-quarters of a grain and two 
grains, and that even a third of a grain has destroyed life ; while 
persons have recovered, as in one instance referred to, from a 
dose of Jive grains (p. 345). In a case reported by M. Worbe, 
and quoted by Orfila, the ascertained fatal dose was less than a 
grain and a half. The subject was a man aged 27. The phos¬ 
phorus was melted in hot water, and thus swallowed. Three days 
jireviously the man had taken less than half a grain (three centi¬ 
grammes) without any ill effects. The patient suffered from all 
the symptoms of irritant poisoning, and died in twelve days. It 
is worthy of remark, however, that no striking symptoms showed 
themselves for several hours. (Toxicologic, i. 55.) 

Dr. Hartcop mentions that an apothecary took by way of expe¬ 
riment one grain;—the next day two grains, and the third day three 
grains of phosphorus mixed with sugar. lie was then seized with 
inffammation of the stomach and bowels, and died in spite of 
every attempt to save him. (Casper's Wochenschrift, 1846, 
p. 117.) M. Chcvallier refers to a case in which a dose of 2‘3 
grains proved fatal, and to two other cases in each of which a 
dose of 4-6 grains destroyed life. The same writer quotes, on 
the authority of Lobenstein Ldbel of Jena, the case of a 
lunatic who died from a dose of one-eighth of a grain. (Ann. 
d’Hyg. 1857, vol- i. p. 422.) Excepting this, the smallest fatal 
dose which I have met with, is in a case quoted by Galtier. A 
woman, set. 52, took in divided doses, in four days, about 
six centigrammes, or less than one grain, of phosphorus dissolved. 
The largest dose taken at once, i. e. on the fourth day, is stated 
to have been three centigrammes (0*462 grain), or less than half 
a grain. Symptoms of imin ami irritation appeared, and the 
patient died in three d^s. The gullet, stomach, and small 
intestines, were found much inflamed. (Toxicologie, i. 87.) 
One quarter of a grain dissolved in oil, has been known to pro¬ 
duce burning heat in the. abdomen, vomiting, and purging; 
and from one quarter to one-eighth of a grain dissolved in oil, has 
produced severe symptoms of inflammation of tlie stomach. 
(Bdcker, Vergiftungon, 1857, p. 127.) The physical state of the 
phosphorus is an important element in considering the fatal dose. 
Phosphorus can only act by its surface, and thus a stick of it 
might be swallowed and after a time rejected by vomiting, with¬ 
out doing the injury which would be occasioned by a much 
smaller quantity dissolved. M. Tilloy saw a cat swallow a stick 
weighing six grains, and reject it without manifesting any inju¬ 
rious symptoms. (Ann. d’Hyg. 1857, vol. i. p. 432.) When the 
phosphorus is dissolved in any liquid or when it is finely divided, 
as in phosphorus-paste or in lucifer matches, its action, is then 
more powerful as it is in a state well fitted for absorption. 
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Period at which death takes place. —The earliest period 
is in a case related by Orfila, in which ayoung man in weak health 
took a dose of phosphorus (the quantity unknown) and died in 
four hours. The same author mentions a case in which death 
did not take place until after the lapse of seventeen days. In 
general, several days elapse before a fatal result takes place, and 
during this time the patient undergoes much suffering. This 
was observed in a young female who swallowed a quantity of 
phosphorus-paste intended for poisoning rats. She did not die 
until the fifth day. (Journal de Chimie Med. 1845, 580.) 

Treatment. —This may consist in the administration of emetics 
and of albuminous or mucilaginous drinks holding hydrate of 
magnesia suspended, as well as in the free use of emetics and pur¬ 
gatives. When the symptoms have once manifested themselves, 
it is difficult to arrest their progress, and there is no known antidote 
to the poison. The exhibition of oil would be decidedly injurious, 
as this dissolves and tends to diffuse the poison. The presence of 
phosphorus in the matters vomited or passed by the bowels is 
known by the peculiar odour and their luminosity in the dark. 

CHEMICAL ANALYSIS. 

Phosphorus is a solid of waxy consistency, having a peculiar 
odour and taste resembling garlic. It is this odour and taste 
which prevent it from being criminally cmploj’cd as a poison, 
and leads to its detection in articles of food. It evolves a white 
vapour in daylight, and a faint bluish luminosity in the dark. 
It melts and takes fire at a temperature a little above 100°, 
burning with a bright yellow flame and producing thick white 
acid vapours by combustion. It is not soluble in water, but 
water in which it has been preserved or washed, acquires 
poisonous properties by reason of th^^phosphorous acid formed. 
(Ann d’Hyg. 1857, vol. i. p. 423.) ^It is soluble in alcohol 
and the oils, but especially in ether, sulphide of carbon, and 
chloroform. 

Organic mixtures .—The smell which phosphorus imparts to 
organic substances is remarkably characteristic. When it has 
been taken in a solid form it may be separated as a sediment in 
fine particles by washing the contents of the stomach in water. 
If a portion of the organic liquid be exposed in the dark, the 
particles of phosphorus will be known by their luminosity, as 
well as their combustion when the surface on which the material 
is spread is heated. Dr. Neumann met with the following case. 
A shepherd, after having eaten some beet-root soup, vomited 
several times, complained of thirst, intense pain in tlie abdomen, 
and died after two days’ continuous suffering. His dog, which had 
eaten some of the food, became unwell, and died in two hours. 
The man lived unhappily with his wife, and, from some sus¬ 
picion as to the cause of death, the body of the deceased, as well 



350 PHOSPHORUS IN OEOANIC LIQUIDS. 

as that of the dog, was ordered to be disinterred and examined. 
As the bodies had been buried fourteen days, and the weather 
was warm, they were in an advanced state of decomposition. It 
was impossible to draw any inference of poisoning from the ap¬ 
pearances of the viscera. A portion of the soup of which the 
deceased and his dog had eaten, was procured and submitted to 
examination. A small quantity was spread on an iron plate, 
heated to a moderate temperature. Portions immediately burnt 
with a yellow light and a thick white smoke. In addition to 
this, the soup had the smell of phosphorus, and was luminous in 
the dark. (Casper, Wochenschrift, Mai 31, 1854.) In this in¬ 
stance Dr. Neumann converted the phosphorus in the stomach of 
the man into phosphoric acid by nitric acid, and separated a 
quantity equivalent to about six grains. 

Phosphorus is very soluble in sulphide of carbon, and I find 
that it may be separated from organic matters by digestion with 
this liquid. On the spontaneous evaporation of the sulphide, 
the phosphorus may be procured in small globules or beads. 
The phosphorus thus obtained sometimes takes lire spontaneously, 
and burns with its well-known flame. 

Another plan for detecting phosphorus in organic liquids 
consists in its conversion to phosphoric acid by boiling the solid 
materials, or the residuary particles obtained by washing and 
decantation, in nitric acid diluted with three parts of water. By 
evaporating to dryness, and incinerating the dry residue, phos¬ 
phoric acid may be dissolved out of the ash and tested in the 
usual way. In some cases, where there is no smell of phos¬ 
phorus, and no luminosity, this change to phosphoric acid may 
have already taken place in the body. The evaporation and 
incineration of the contents with a solution of the residue in 
water will then suffice. Phosphoric acid, as it is thus procured 
by heat, gives a white prempitate with nitrate of silver, soluble 
in nitric acid. On adding ammonia and a solution of sulphate 
of magnesia, an abundant white precipitate is thrown down, 
which is insoluble in a solution of muriate of ammonia. The 
tissues may be thus treated for the detection of phosphorus, 
but in this case due allowance must be made for the presence of 
normal phosphates in the solids and fluids of the body, (Ann. 
d’Hyg. 1857, *ol. ii. p. 209.) 

According to the observations of MM. de Vrij and Van der 
Bnrg, the effluvia escaping from a putrefied body do not prevent 
the luminous appearance of phosphorus. (Journal de Pharmacie, 
Pevrier 1857, p. 94.) This fact was noticed in Neumann’s case 
(supra), in which the body had been buried fourteen days, and 
was highly putrefied. If the luminosity should not be apparent, 
the addition of a small quantity of sulphuric acid and agitation 
of the liquid may bring it out. It is well known that ether, 
alcohol, and oil of turpentine prevent this oxidation of phos¬ 
phorus by air, and destroy the luminosity. 
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The process suggested by Mitscherlich for the detection of 
small quantities of phosphorus, removes this difficulty in so far 
as alcohol and ether are concerned. Mitscherlich adds to the 
organic substance a sufficiency of water to make it quite fluid, 
and a small quantity of sulphuric acid. This mixture is placed 
in a flask, connected with a long glass condensing tube, placed 
vertically and kept cool by a stream of cold water. The tube 
is fitted into a receiver. ITic suspected liquid is distilled in the 
dark, and if a minute trace of phosphorus be present, 1 * 100 , 000^1 
part, or, Recording to Do Vrij, 1 -2,000,000th, the fact will be 
made evident by the luminous appearance in the upper part of 
the tube, at each successive condensation of the vapours. (Sec 
Otto, Amsmittclung der Giftc, 1856, p. 78 ) If ether or alcohol 
should be present, the vapours of these liquids are distilled over 
first. (Die Vergiftungen, Bocker, 1857, p. 83.) In the receiver 
in which the vapour of the distilled liquid is condensed, phos¬ 
phorous or phosphoric acid may be discovered by the usual tests. 

There can be no doubt of the facility and delicacy with which 
phosphorus thus admits of detection. A case is elsewhere given 
(ante, p. 190), in which Mr. llerapath failed to detect any trace 
of it in a body on the twenty-third day after death : hence, like 
other poisons, it is liable to disappear from the body. 

JPhosphorus-paste. — This consists of })hosphorus in a finely- 
divided state mixed with a farinaceous paste, and sometimes co¬ 
loured with Prussian blue. The coloured sample appears white 
until exposed to the air, when it changes to blue. The substance 
has themowerful odour of phosphorus, it fumes in the air, giving 
off the usual white vapours of phosphorous acid. When s{)read in 
a thin layer on a sheet of mica and heated, the particles of phos¬ 
phorus bum with bright scintillations, and the farinaceous 
matter is carbonised. The phosphorus may be converted to 
phosphoric acid by boiling with nitrli acid slightly diluted, or 
it may be dissolved out of the paste by sulphide of 
carbon. The farinaceous portion of the compound may be 
known by the addition of iodine and the application of the 
microscope. This paste is luminous in the dark, giving ofi:’ a 
visible phosphorescent vapour. It is colourless when not in 
contact with air, so that the blue colour from Prussian blue 
may not be seen when the stomach is first opened. This effect 
of colour should be borne in mind. The vomited matter in 
poisoning by phosphorus, as well as the contents of the stomach 
after death, may be blue. If the blue colour depends on 
I*ru8sian blue it will be entirely destroyed by the ammonia of 
putrefaction. According to one formula, this substance consists 
of one drachm of phosphorus (finely divided by melting it in 
rectified spirit), five ounces of flour, and an ounce and a half 
of brown sugar, made into a paste with a little water. (Pharm. 
Journal, 1852-^ p. 402.) 

Bed or Amorphous Phosphorus. —The remarkable body, known 
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under the name of allotropic phosphorus is not possessed of 
poisonou^ properties. This fact, long since announced by 
Liebig (Letters on Chemistry, 165), has been confirmed by ex¬ 
periments at the Veterinary College of Alfort. (Ann. d’Hyg. 
1857, vol. i. p. 432.) Common phosphorus is poisonous in 
doses varying from one to three grains, while amorphous phos¬ 
phorus has been given to animals in a dose of thirty-one grains 
without causing symptoms of poisoning. The amorphous 
phosphorus, by reason of its being in a fine powder, is in a 
state more favourable for acting as a poison than common 
phosphorus, and yet it is inert ! M. Bussy in 1850, and M. de 
Vrij in 1851, proved that a dog might take with impunity thirty 
grains. Orfila and lligaut have given it to animals in doses 
amounting to some ounces, over a period of twelve days, without 
producing any noxious cfiects. (See Annuaire de Therapeutique, 
1855, p. 103.) 

Considering that this body is simply phosphorus in an altered 
physical state, and that it is again convertible to common 
phosphorus when heated to a high temperature, we have here 
the instance of the same substance being poisonous in one 
molecular condition, and not poisonous in another ! lied phos¬ 
phorus is easily known by heating it in air, when it bums like com¬ 
mon phosphorus. It is insoluble in all liquids, and by its insolubility 
in sulphide of carbon it is distinguished and separated from 
common phosphorus. It is not luminous in the dark, unless it 
contains common phosphorus. In any analysis for phosphorus, 
we must take care to exclude it % employing sulphide of 
carbon as a solvent for the common or poisonous form ot phos¬ 
phorus. (The reader will find a full account of the comparative 
effects of the common and red phosphorus by M. Chevallier in 
_the Annales dTIygiene, 1856, i. 374. 


CHAPTER 22. 

METALLIC lEBITANTS. THEIR GENERAL CHARACTERS-ARSENIC. 

PRECAUTIONS RESPECTING THE SALE OP THE POISON. 

ARSENIOUS ACID-TASTE-SOLUBILITY IN VARIOUS LIQUIDS 

— SYMPTOMS - CASES OP ACUTE POISONING - CHRONIC 

POISONING-ANOMALOUS CASES-ALIEGED ACCUMULATIVE 

PROPERTIES-EFFECTS OP EXTERNAL APPLICATION-AP¬ 
PEARANCES AFTER DEATH-PERIOD REQUIRED FOR IN¬ 
FLAMMATION AND ULCERATION-QUANTITY REQUIRED TO 

DESTROY LIFE-RECOVERY FROM LARGE DOSES-PERIOD 

AT WHICH DEATH TAKES PLACE — TREATMENT. 

The metallic irritant poisons do not admit of any easy subdivi¬ 
sion, either according to differences in their mode of action or 
their chmical properties. The chemical differences are often as 
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great among the salts of each metal as among the salts of dif¬ 
ferent metals. They will therefore be here treated chiefly in the 
order of their practical importance, the compounds of those 
metals being taken first which most frequently give rise to medico¬ 
legal inquiries. Wc shall, in the first place, pass to the conside¬ 
ration of Arsenic. 

WHITE ARSENIC. ARSENIOCS ACID. 

General remarks. — The term white arsenic is commonly 
applied to the arsenious acid of chemists. Arsenic acid is another 
compound which is highly poisonous, but has never, so far as I 
know, been used for the purposes of suicide or murder. Yellow 
ARSENIC, or Orpiment, is the scsquisulphurct of chemists. This is 
also poisonous, apparently because it contains a large proportion 
of arsenions acid, which has not combined with sulphur. This 
often amounts to from fifteen to twenty per cent, of its weight, 
Orpiment has been, on several occasions, criminally used as a 
poison. White arsenic, or arsenious acid, is however that pre¬ 
paration which chiefly requires the attention of a medical jurist. 
It is often sold in the country by an ignorant class of dealers, 
under the name of mercury. As a witness may sometimes have 
to infer quantity from the cost, it may be stated, that from half 
an ounce to one ounce of white arsenic is sold for twopence— 
one ounce and a half for three-pence—if exceeding this, the 
charge is at the rate of one shilling j>cr j)ound. By the 14th 
Victoria, cap. 13, sec. 3, the sale of white arsenic in any quantity 
less than ten pounds is prohibited, unless it be mixed with l-16th 
part of its weight of soot, or l-32nd part of its weight of indigo. 
The vomited matters in a case of poisoning by arsenic may there¬ 
fore be blue or black,—or the admixture of bile may render 
them of a deep green colour. In a case of arsenical poisoning, 
communicated to me by Dr Maclagan, the blue vomiting at first 
completely misled those who were called to render assistance. 
As soot and indigo are both insoluble in water, these substances 
will be slowly deposited from the vomited matters by subsidence, 
and the colour given by blood or bile may then become perceptible, 

A medical witness may be asked the weight of common or 
familiar measures of arsenic in powder. It may therefore be 
stated that a tea-spoonful of finely-powdered white arsenic 
weighs 150 grains, — a table-spoonful weighs 530 grains, — and 
a pinch, or the quantity taken up between the finger and thumb 
of an adult,' weighs 17 grains. The weights here given are the 
results of actual experiments: but they are of course liable to 
vary. 

Taste of arsenic. —^White arsenic is commonly seen under the 
form of a white powder, or in opaque masses resembling enamel. 
It is called an acid from its power of combining with alkalies, 
but it possesses a very feeble acid reaction when dissolved in 
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water. It is often described as having an acrid taste, but this 
does not appear to be correct; a small quantity of it has certainly 
no appreciable taste, a fact which may be established by direct 
experiment, and might be inferred from its very spai'iiig solubility. 
It would appear from numerous cases on record,, that it has been 
unconsciously taken in fatal quantities, in, ftU.descriptions of food, 
without exciting .the least sensation on thefeJhgue. Most of those 
persons who have been 'criminally or accidentally poisoned by 
arsenic, have not been aware of any taste in taking the poisoned 
substance: — it has certainly not been perceptible when the 
poison has been given in wine, milk, beer, and other simple 
liquids, or many lives would have been saved. In an accident 
by which a whole family was poisoned by arsenic mixed in a 
pudding, for the particulars of which I am indebted to Mr. 
Tubbs, of Upwcll Isle, one person found the taste rather sweetish, 
rough, and persistent, but experienced, at the same time, a burn¬ 
ing sensatiou in the throat. Another felt his throat so hot tluat 
it was just as if he had swallowed pepper. In another case, 
which occurred to the same gentleman, there was a better 
opportunity of judging of the taste of the poison;—a teaspooiiful 
(150 grains) of the poison was taken by an adult in the form of 
dry powder, without any fluid after it:—the man described the 
taste as “ coarse and smartish.” Others have spoken of it in the 
state of powder as having a rough or salt taste. M. Plandin 
considers that arsenious acid has a decidedly hot taste only when 
it is taken in a very large dose, an experiment upon the per¬ 
formance of which no toxicologist is likely to venture; and that 
in small doses it is quite insipid. In some cases of poisoning 
in which several persons partook of meat on which powdered 
arsenic had been sprinkled, they stated that the meat had an 
unusual taste, something like that of a sour apple. (Des Poisons, 
i. 515.) In a case of arsenical poisoning (March, 1846), for an 
accurate report of which I am indebted to Mr. J. H. Todd, 
coroner for Hants, the person swallowed at least a drachm of 
white arsenic, mixed with half a tea-cupful of water, before 
breakfast, and on an empty stomach. These were circumstances 
highly favourable to the detection of the taste of the poison. 
After he had drunk off the dose, he said it was rather rough to 
the tongue; and for twenty minutes afterwards he complained 
that his tongue was very rough. In the case of the Queen v. 
Maher and Lynam (Kildare Lent Assizes, 1847), some flummery 
was proved to have been poisoned with arsenic, and the taste of 
the flummery was complained of. My friend Dr. Geoghegan, 
who communicated to me the particulars of this case, says 
that the taste could not be referred to the after-effects of the 
poison, and suggests that arsenic, like aconite and some other 
poisons, fnay have a taste after a certain interval. The facts 
above related will enable a tnedical jurist tO form a judgment of 
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the matter. If Orfila has given an exaggerated account of the 
taste of this poison, it seems clear that, in the state of powder 
and in large doses, arsenic is in many cases capable of producing 
a decided and persistent impression on the tongue; while it is 
nevertheless true that when dissolved,—when it is in small 
quantity, or mixed with common articles of food, the poison may 
be easily taken by a person quite unconsciously. 

Arsenic not a corrosive. —Arsenic is an irritant poison ; it has 
no decided chemical or corrosive action on the animal tissues, 
and the changes met with in the stomach and bowels of a person 
])oisoned by it, are referable to the effects of inflammation. I 
have not found that arsenic produces any effect on dead 
mucous membrane. Nevertheless, it is proper to state, that one 
instance at least is on record, in which it is alleged to have ex¬ 
erted a corrosive action as a poison. A man named Soufflard. 
on being condemned to death, swallowed three drachms' of 
arsenions acid in powder: he vomited almost immediately. 
When seen shortly afterwards the lower lip was strongly cauter¬ 
ised {fortement cavterisee') ; tlie mucous membrane was white, 
fissured, and the slightest touch produced excessive pain. The 
tongue was swollen, and the patient complained of a horrible 
taste in his mouth and fauces. After death, which occurred in 
thirteen hours, the membrane of the tongue was found destroyed 
(Flandin, op. cit. i. 49.5). Arsenic was detected in the stomach, 
the mucous coat of which was destroyed, or reduced to a gela¬ 
tinous pulp; but it is not stated whether it was mixed with 
corrosive sublimate or any other poison. This action on the 
mouth is very similar to that produced by corrosive sublimate. 
According to the reporter of this case, arsenic in a large dose 
corrodes and destroys the tissues with which it comes in contact: 
in his opinion it acts like an acid or a caustic substance (i. 557). 

Solubility of arsenic. — The solubility of this substance in 
liquids is a frequent question on trials. The action of water is 
materially influenced by circumstances. I have found by 
numerous experiments (Guy’s Hospital Beports, iv. 81), that hot 
water, cooling from 212° on the poison in powder, dissolves about 
the 400th part of its weight. This is in the projiortion of nearly one 
grain and a quarter of white arsenic to about one fluid-ounce of 
water. "Water boiled for an hour on the poison and allowed to cool, 
holds dissolved the 40th part of its weight, or about eleven grains 
to one ounce. Cold water allowed to stand for many hours on 
the poison, does not dissolve more than from the 1000th to the 
500th part of its weight; i. e. one-half grain to one grain of 
arsenic to nearly one fluid-ounce of water. The presence of 
organic matter in a liquid renders the poison much less soluble. 
Thus, hot tea with milk and sugar, and cold porter, did not take 
up more than about half a grain to the ounce ; while hot co:^ee 
and cold brandy did hot dissolve more than one grain to the 
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fluid'Ounce. (Guy’s Hosp. Rep. iv. 103.) Arsenic is soluble 
in most organic liquids, as milk, coffee, tea, wine, brandy, whiskey, 
and even oil. Although it is less soluble in these liquids than 
in distilled water, it is, nevertheless, taken up in sufficient 
quantity to occasion serious accidents, and even to destroy life. 
In 1845, a man was found guilty, at Madrid, of putting arsenic 
into oil with the intent to destroy his parents. Arsenic was 
found in the oil, and a portion,of it given to a dog caused its 
death. (Journal de Chimie, 1845, p. 651 ) Any alkali or alkaline 
carbonate dissolved in the liquid, greatly increases its solubility. 
Liquids, which are at all viscid or mucilaginous, such as gruel, 
arrow-root, cocoa, or syrup, may mechanically suspend the poison 
in almost any quantity, but in these cases it cannot be said to be 
dissolved. The solubility of arsenic was an important part of 
the evidence in the case of. the Queen v. Hunter, tried at the 
Liverpool Lent Assizes, 1843. (See the medico-legal reports of 
this case which have been published, the one by Mr. Holland, 
and the other by Mr. Dyson of Manchester.) A medical witness 
must always take care to draw a distinction between the actual 
solution and the mechanical suspension of the poison in a viscid 
liquid, especially when it is necessary to determine whether the 
quantity taken was sufficient to kill. The case of Madeleine 
Smith (ante, p. 201) involved a point of this nature. A doubt 
was raised whether eighty-eight grains of arsenic (found in the 
stomach) could have been taken unknowingly ; and it was con¬ 
sidered difficult to suggest a vehicle in which so large a dose 
could have been secretly administered. There is no doubt that 
this, or even a still larger dose of powdered arsenic, might be 
secretly administered in such liquids as gruel or cocoa. 

Symptoms.—Acute poisoning. —These will vary according to 
the form and dose in which the poison has been administered. 
The time at which they come on is generally in from half an hour 
to an hour after the poison has been swallowed. This is the 
average period. I have known them to appear in a quarter of 
an hour. Dr. Christison mentions an instance in which the 
symptoms began in eight minutes; in the case of Lofthouse, 
tried at the York Lent Assizes, 1835, the symptoms were proved 
to have attacked the deceased while he was in the act of eating 
a cake in which the poison was administered. In the case of 
Sager, quoted by Dr.-Beck (Med. Jur. vol. ii. p. 546), it appears 
that the woman to whom the poison was administered ex¬ 
perienced extreme distress immediately after she had taken it. 
It had been mixed with wine in which an egg had been stirred. 
This early occurrence of symptoms is very unusual, except in cases 
in which the poison is dissolved in some liquid. On the other 
hand, in an instance communicated to me by Mr. Todd, where 
one drachm had been taken on an enapty stomach, no symptoms 
appeared for two hours ; in one reported by Orfila, the symptoms 
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did not show themselves for five hours; and in another which 
occurred to Dr. Lachese, where a large dose was taken, the 
symptoms did not appear for seven hours. (Ann. d’Hyg. 1837, 
i. 344.). Dr. Thompson, of Liverpool, states that he met with a 
case in which fllbm thirty to forty grains of arsenious acid, and 
the same quantity of chrorrie yellow, were taken. Symptoms of 
poisoning did not appear until five or six hours afterwards. 
(Med.-Chir. Review, 1854, p. 294.) There may be every variety 
between these extremes. A case will be presently mentioned, 
in which their appearance was protracted for ten hours—the 
maximum period yet known (p. 359, post). A remarkable in¬ 
stance occurred to M. Tonnelier, in which the poison was taken 
by a young female at eleven o’clock in themoming, and no well- 
marked symptoms occurred for eight hours: there was then violent 
vomiting. After death a cyst, formed of mucous membrane, and 
containing arsenic, was found in the stomach : the poison having 
thus become sheathed over! (Flandin, i. 535.) (See, on this 
question, the case of Reg. v. Foster, Bury Lent Assizes, 1847.) 
In a case communicated by Mr. Clegg to the Medical Times 
(Oct. 21, 1848), symptoms of violent irritation did not show 
themselves until twenty-three hours after the poison had been 
taken, and within about half an hour of the death of the patient. 
The girl was once sick shortly after having taken the poison, 
but the first decided symptoms were those of narcotism. The 
girl was a confirmed opium-eater, and this habit may *10 some 
measure have influenced the operation of the poison. From a 
case communicated to the Medical Gazette by Dr. W. Burke 
Ryan (vol. xlvii. p. 722), it appears that the active symptoms 
of irritation which commonly attend arsenical poisoning, may 
not show themselves until after the lapse of nine hours from the 
time at which the poison has been swallowed. With the ex¬ 
ception of a case elsewhere recorded (post, p. 359), in which the 
interval was ten hours, this is the longest period of protraction 
on record. In other instances there have been long intermissions. 
In all cases in which arsenic enters the system from without, as 
by its application to the skin, and to ulcerated or diseased sur¬ 
faces, the symptoms are rarely manifested until after the lapse 
of several hours. ♦ 

nature .—In an acute case of poisoning by arsenic the 
person first experiences faintness, depression, nausea, and sickness, 
with an intense burning pain in the region of the stomach, in¬ 
creased by pressure. The pain in the abdomen becomes more 
and more severe ; and there is violent vomiting of a brown turbid 
matter, mixed with mucus, and sometimes streaked with blood. 
These symptoms are followed by purging, which is more or less 
violent; and this is accompanied by severe cramps in the calves 
of the legs. The matters discharged from the stomach and 
bowels have had in some instances a yellowish colour, as it was 
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supposed, from a partial couTcrsion of the poison to snlphuret; 
but more probably from an admixture of bile. The vomited 
matters are in some cases coloured by blood, or a mixture of blood 
and bile; they then present various shades of brown, or olive 
green. The indigo used in colouring arsenic np.y give to them 
a blue colour, or if mixed with bile, a green tint. The sooty 
arsenic renders them black. In other cases, the vomited matters 
present a milky-white appearance, consisting of flakes of mucus 
mixed with portions of white arsenic. The nature of the arsenic 
taken may be inferred from the colour of the matter vomited. 
In the case of L’Angelier {Reg. v. Smith, Edinburgh, 1857), a 
witness deposed that the matter vomited by deceased, in the first 
stage of his illness, was a greenish substance of about the thick¬ 
ness of grueL (Irvine’s lieport, p. 30.) Such would be the 
appearance produced by a mixture of blue qxsenic and bile. 
Blue arsenic was in this case traced to the possession of the 
prisoner; but from an altered state of the bile, there may be 
green vomiting even when white ai'senic has been taken. * The 
vomiting is in general violent and incessant, and excited by any 
substance taken into the stomach. It brings no relief. There 
is tenesmus (straining), and the discharges by the bowels are 
frequently tinged with blood. There is a sense of constriction, 
with a feeling of dryness or burning heat in the throat, com¬ 
monly accompanied by intense thirst. The pulse is small,- very 
frequent^ and irregular; sometimes wholly imperceptible. The 
skin is cold and clammy in the stage of collapse; at other 
times it is very hot, or there arc rapid alternations of 
heat and cold. There is great restlessness. 'I'he respiration 
is painful from the tender state of the abdomen. Before death, 
coma sometimes supervenes, with paralysis, tetanic convulidons, 
or spasms in the muscles of the extremities. In one institnee 
trismus (lock-jaw) appeared in three quarters of an hdur. 
(Orfila, i. 449.) Such is the ordinary ^aracter of the symptoms 
in an acute case of arsenical poisoning, i. e. where from half an 
ounce to an ounce of the poison has been taken. As a general 
rule, the symptoms in the acute form of poisoning which proves 
fatal are continuous. Sometimes, however, there are remissions 
a»d even intermissions, which may lead to a deceptive hope of 
recovery, or (by the recurrence of symptonis) to an erroneous 
supposition that a fresh quantity of poison has been administered. 
In the case of the Duke of Praslin, who died from the effects of a 
large dose of arsenic, the remissions in symptoms, during] the 
week which he survived, were such as to deceive the skilful physi¬ 
cians who attended him. At one time the vomiting had ceased, 
at another time the pain ; — the most persistent effects were the 
smallness and irregularity of the pulse and coldness of the limbs. 
(Ann. d’Hyg. 1847, vol. ii. p. 391.) Dr. Maclagan met with 
two cases in which there were intermissions of a prominent 
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symptom (vomiting) for one and three days respectively. The 
symptoms recurred without, so far as could bo ascertained, any 
fresh dose of pbison being given to these persons. (Ed. 
Monthly Jour., Jan. 1853.) 

The whole of the symptoms here described may not be met 
with in every instance. Thus the pain, which is usually excru¬ 
ciating, like a fire burning within the body, is sometimes absent. 
In a well-marked case of poisoning, which occurred in October 
1839, a dose of from one ounce to two ounces of arsenic was 
taken ; there was no pain except of the most trifling character, 
just before death. It has been supposed that this symptom was 
absent when the dose was large ; but a case occurred in Guy’s 
Hospital, in 1836, in which only forty grains had been taken, and 
the patient died without complaining of pain. (Guy’s Hos. Rep. 
iv. 68.) Therg are many similar instances on record. The 
symptoms of irritation of the stomach and bowels are seldom 
wanting, or there is vomiting, if there should be no purging. In 
one case of criminal poisoning by arsenic, in which I was con¬ 
sulted by Mr. Veasy, which was tried at the Bedford Spring 
Assizes, in 1842, there was neither vomiting B,or purging. The 
quantity of poison taken must have been small. In a case which 
occurred to Dr. Feital, although half an ounce of arsenious acid 
had been taken, there was no vomiting (Med. Times, Dec. 12, 
1846, p. 202), Intense thirst is a common symptom, but even 
this is sometimes absent. With respect to the urinary secretion 
there is no certain rule: it is sometimes suppressed, as in several 
cases reported by M. Flandin; at other times it is natural, or 
only slightly diminished. (Des Poisons, i. 521.^ It is neces¬ 
sary for a medical jurist to attend to these anomalies, as other¬ 
wise the symptoms of arsenical poisoning may be easily mis¬ 
taken for those of disease. 

The following case is quoted by Belloc. A young woman, 
with the design of committing suicide, procured a lump of arsenic. 
She begap by biting it; but, as she could not procure sufficient in 
this way, she broke it up into coarse fragments, put them into a 
glass of water, and swallowed them. This was in the morning, 
and she went the whole of the day without suflering any marked 
uneasiness. At sis o’clock in the evening she was seen by M. 
Laborde,—and there were then no febrile symptoms. At eight 
o’clock she suffered from pain in the abdomen. At eleven o’clock 
she appeared to be more calm than ever, aii^had a strong desire 
to sleep. At three in the morning she sat? in her bed, com¬ 
plained a little of her stomach, and then died, without the least 
appearance of suffering. She vomited some fragments of arsenic 
before death. On opening the stomach, the vessels were found 
gorged, and there were coagula of blood in the folds of the mu¬ 
cous membrane at the larger end. There were marks of excoria¬ 
tion about the lips, mouth, and gullet. (Cours de Med. Leg. 
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122.) No one acquainted with the usual effects of arsenic could 
have suspected this to have been a case of arsenical poisoning. 
The symptoms were probably mor'e protracted in tbeir appear¬ 
ance than in any other instance yet recorded, not having mani¬ 
fested themselves, as we may infer, until ten hours after the 
taking of the poison. They appear to have been at no time 
severe—there is no account of purging having been among them 
— they underwent a complete remission before death, and the 
deceased expired as from the effects of a narcotic, abou}; seven¬ 
teen hours after taking the poison. 

It might be supposed, d priori, that the symptoms of irritation 
occasioned by arsenic, would be protracted in their appearance 
or mitigated in their character when tlic poison was taken mixed 
with opium: but in one well-marked case, in which a large 
dose of arsenic was swallowed with ujiwards of an ounce of 
laudanum, there was severe pain, abundant vomiting for two 
hours, and death took place in six hours. (Med.-Chir. Rev. viL 
170 ; also, Ann. d’Hyg. 1847. ii. p. 199.) 

From this account of the symptoms produced by arsenic it 
will be seen, that there is great difficulty in classifying cases. 
On referring to many which I have been enabled to collect, the 
symptoms do not appear to bear any relation to the quantity 
of poison or to the form in which it is administered. Those in¬ 
dicative of irritation in the stomach and bowels, or of an affec¬ 
tion of the brain, have equally occurred, whether the dose was 
small or large, and whether the poison was in the state of pow¬ 
der or solution. The same observation may be made of other 
cases in which symptoms of an affection of the brain have followed 
those of irritation. Hence it appears to me that any useful gen¬ 
eralization is impossible, for the exceptions are so numerous as 
to show that the arbitrary divisions which must necessarily be 
made, can be of no practical utility. In the following case, which 
occuired to Dr. May, there was an entire absence of the most pro¬ 
minent symptoms of arsenical poisoning: — A child, aged 20 
months, ate some paste consisting of honey, flour, and arsenic 
prepared for destroying mice. He was caught-in the act of eat¬ 
ing it, and a considerable portion was forced from his mouth. 
Some ipecacuanha wine wasgiven to him,and he vomited freely,— 
the ejected matter consisting chiefly of mucus of a yellowish 
colour, with some of the paste suspended in it. The vomiting 
was encourage^and milk was freely given. Between the fits 
of vomiting he appeared lively. In about two hours he had two 
natural motions, and was sleeping calmly as usual: he had had 
no pain ; respiration a little hurried. In about six or seven hours 
he became somewhat restless, but there was no expression of 
pain. Soon after this, he became worse, the surface was cold, 
the lips were livid, eyes sunk, the pupils fixed and rather dilated, 
pulse scarcely perceptible, and respiration feeble, accompanied 
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■with sighing. After lying for half an hour in this condition, he 
expired without a struggle, nearly eight hours after taking the 
poison. On inspection, the stomach and intestines exhibited but 
little deviation from the healthy state. The stomach contained 
mucus and a portion of the paste, but the villous surface pre¬ 
sented no signs of inflammation. (Prov. Med. Journ., July 16th, 
1845, 453.) Dr. May very properly observes that had not the 
child been seen to eat the paste, there was not 4lsymptom, nor 
after death any morbid appearance, to indicate the true cause 
of the fatal illness. 

It has been supposed that stupor and other symptoms of cere¬ 
bral disturbance were more likely to occur when the dose of 
arsenic was large: but a case was communicated to the London 
Medical Review (April 1811, p. 188), by Mr. Soden, of Coven- 
tiy, which shows that, with a large dose of arsenic and rapid 
death, there may be violent symptoms affecting the stomach and 
bowels, and few or none indicative of nervous disorder. A man, 
aged 22, purchased seven ounces of finely-pQwdercd arsenic, 
and swallowed, between seven and eight in the morning, 
not less than four and probably six ounces of the poison. In 
about half an hour he was found vomiting: there was severe pain 
in the abdomen, with a rapid pulse and slight convulsions of the 
legs. In two hours purging supervened, and there was constant 
inclination to pass urine: the pain in the bowels became almost 
intolerable, the convulsive motions of the limbs itmre frequent, 
and the pulse more feeble, but still very quick. According to the 
antidotal doctrines at that time prevalent, sulphuret of potash 
(potassium) was largely exhibited to him. He died in less than 
four hours, after a dreadful fit of convulsive laughter, his limbs 
becoming suddenly rigid (tetanus). In this case, there was neither 
stupor nor faintness, but there was severe pain, with convulsions. 
On inspection, the stomach was found highly inflamed, “the 
mucous coat looked as though it had been beautifully in¬ 
jected,” and two ounces of arsenic were found in the cavity of 
this organ. 

The following case was referred to me for examination by Mr. 
Carter of Newbury, in July 1845. A female, set. 22, swallowed 
a large dose of arsenic. She was immediately afterwards seized 
with intense thirst, severe burning pain, violent vomiting and 
purging continuing incessantly until death, which took place in 
seven hours. There were no nervous symptoms. The stomach 
and the whole of the intestinal canal were greatly inflamed. 
Arsenic was detected in large quantity, mixed with flakes of 
mucus, in the stomach, throughout the small intestines and in 
the caecum. (G. H. 11. vol. iv. Oct. 1846, 458.) On the other 
hand, if severe symptoms of irritation of the stomach and bowels 
thus follow large doses, those indicative of an affection of the 
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nervous system may be produced by comparatively small doses 
of the poison. I am indebted to Mr. Todd, coroner for Hants, 
for the particulars of the following case: —A man, set. 24, 
swallowed, about six o’clock in the morning, on an empty 
stomach, a drachm of white arsenic mixed with half a tea-cupful 
of water. He complained of the mixture having a rough taste, 
but he went to his work, and it was only the suspicion that he 
had made a n 4 |take and swallowed poison, that induced him to 
go to the house of a surgeon, about two hours afterwards, for 
an emetic. He then appeared to be very well, and made no 
complaint; the surgeon could not detect about him any symp¬ 
tom of arsenical poisoning, and was inclined to disbelieve the 
man’s statement. Vomiting was produced by sulphate of zinc, 
and he thfew up some yellow-coloured matter. He saw the man 
again in five hours : he was then sitting in a drowsj' state, with 
a countenance expressive of great anxiety, a blue tinge on the 
hands, pulse very feeble, and there was profuse purging. He 
complained of 90 pain, and said that he wanted to go to sleep. 
Vomiting had ceased. He died in this calm state in the evening, 
about fourteen hours after he had taken the poison. 

The mixed nature of these cases will also be obvious from 
the following, reported by Dr. Letheby: — A girl, aged 19, 
swallowed two grains and a half of arsenic dissolved. Restless¬ 
ness during the night, and slight pain, were the only symptoms 
experienced. In the morning she was sick, complained of great 
thirst, and the pain was more intense. Vomiting ineneased, 
followed by purging, the countenance was pinched, and the 
extremities were cold. From this state she rallied, and slept 
comfortably the following nighL -The next morning she was 
cold and drowsy, the pulse was scarcely perceptible, and she was 
passing into a state of incipient coma. In this condition she 
died about thirty-six hours after taking the poison. The sto¬ 
mach was pale and nearly empty, and its mucous coat was raised 
by a number of vesicles containing air. (Med. Gaz. xxxix. 116.) 

Chronic poisoning .—Should the person recover from the first 
effects, and the case be protracted, or should the dose have been 
small and frequently administered, there will be inflammation of 
the conjunctiva;, with suffusion of the eyes, and intolerance of 
light,—a condition which is,, however, often present with the 
early symptoms above described. In a case reported by Mr. 
Jeffreys, an adult female died in three hours after taking arsenic 
in a pudding served at dinner. There was no vomiting or 
purging. In two hours she was in a state of complete collapse, 
and at this time it was noticed that the conjunctiva; (the mem¬ 
branes of the eyes) were red. (Med. Times, Aug. 30, 1851, 
p. 229.) There is also p-eat sensibility or irritation of the skin, 
accompanied by a vesicular eruption, which has been called 
“ eczema arsenicale.” Sometimes this has assumed the form of 
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nettle-rash, or of the eruption attending scarlet fever, for which 
disease arsenical poisoning has been mistaken. Local paralysis, 
preceded by numbness, or tingling in the fingers or toes, and 
other symptoms of nervous disorder, are also very common con¬ 
sequences. Paralysis from arsenic is sometimes general, and 
affects both the upper and lower limbs. It may supervene on 
the cessation of symptoms of gastric irritation in cases of acute 
poisoning. It may be complete, or amount ontff to great weak¬ 
ness (Annuairc de Therapeutique, 1858, p. 229). Th<? patient 
becomes emaciated, and sinks exhausted. Exfoliation of the 
cuticle and skin of the tongue, with the falling off of the hair, 
has likewise been witnessed. (Case of the Turners, 1815, Mar¬ 
shall, p, 44,119.) Salivation has been observed to follow, especially 
when small doses of the poison have been given for a length of 
time. (Med. Gaz. xvi. 790 ) A well-marked case of this kind 
occurred to Mr. Jones; in which the effects produced by small 
doses of arsenic might have been mistaken for those of mercury. 
There was feetor of the breath, with superficial ulceration of the 
gums and throat. (Med. Gaz. May 8, 1840, vol. xxvi. p. 266.) 
Strangury has also been noticed among the secondary symptoms. 
(Marshall on Arsenic, p. 44, 314.) i'rom a statement by this 
author (op. cit. p. Ill), it appears that there was a yellow or 
jaundiced state of the countenance in one of the cases re¬ 
ported by him. A similar state of the countenance was noticed 
by Dr. Thomson in the case of L'Angelier — a fact which gave 
rise to some discussion at the trial of Mmleleine Smith. (Irvine’s 
Keport, p. 51.) Dr. Geoghegan has observed, that in several 
cases of poisoning by arsenite of copper, jaundice was among the 
symptoms, 

A well-marked case of slow poisoning by arsenic is recorded 
by Flandin. It illustrates one form of secret murder, and is well 
calculated to inspire caution in trusting to symptoms as evidence 
of disease. A woman put daily into the soup of her fellow- 
servant, a very small quantity of white ar^nic ^n powder. 
Shortly after dinner this person was seized witHwoniitIng, which 
led to the rejection of the food and poison before the latter had 
caused any serious mischief. As this practice was continued 
for about six weeks, the stomach became exceedingly irritable, 
there was pain in the bowels, and the woman became much 
emaciated. There was also spitting of blood, with such a degree 
of nervous irritability, that a current of air caused an attack of 
spasms and convulsions. When the patient found that she 
could not bear anything on her stomach, she left the place 
and passed two months in the country. Her health was 
gradually re-established there, and she returned to resume her 
usual occupations. The prisoner, however, renewed her at¬ 
tempts; and, to make sure of destroying life, gave her one morn¬ 
ing in coffee, a strong dose of arsenic in powder: violent 
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vomiting ensued, and the poison was expelled with the break¬ 
fast. Arsenic was detected in the vomited matter, and the 
explanation of the cause of the long previous illness then became 
clear. Under proper treatment the patient recovered. (Op. 
cit. i. 610.) I believe this mode of poisoning to be not unfre¬ 
quent ; and it behoves practitioners to be exceedingly guarded 
in their opinions,—for the usual characters of arsenical poisoning 
are completely ftasked. The symptoms might be easily referred, 
as a result of careless observation, to chronic inflammation or 
ulceration of the stomach leading to perforation. 

In the case of JReg. v Sagar (York Lent Assizes 1858), the 
symptoms and appearances in the deceased, which were plainly 
those of arsenical poisoning, were referred by one of the medical 
witnesses to “spontaneous inflammation of the bowels.” The 
stomach, duodenum, and rectum were much inflamed, and arsenic 
was found in the liver and kidneys, as well as in the stomach 
and bowels. To remove this chemical difficulty, it was sug¬ 
gested thdt as the deceased had had a sore leg some months 
previously (which had healed), the arsenic might have entered 
her body by absorption from some quack ointment which she 
had applied to the leg, and remained there! The juiy acted 
upon these ingenious medical suggestions and acquitted the 
prisoner of the charge. 

The case of Mrs. Wooler (Durham Winter Assizes 1855) con¬ 
veys an important lesson in this respect. The suspicions of the 
medical attendants were confirmed, but at too late a period to 
save the life of this lady. There arc many anomalous cases on 
record in which the symptoms have diverged so much from the 
ordinary course as to embarrass medical practitioners. For some 
of these I must refer to a paper by Dr. Ogston, Med. Gaz. 
vol xlvii. p. 181. 

There is one ibrra of chronic poisoning by arsenic op which 
it will be proper to make a few remarks, as the real cause may 
remain wholly unsuspected. Arsenic is largely employed in this 
country, under the form of Emerald green (aceto-arsenite of cop¬ 
per), and gf orpiment in the manufacture of decorative papers 
with which the walls of sitting and bedrooms are covered. Some 
persons have suffered from symptoms of chronic poisoning by 
arsenic, in which no other cause was apparent than the con¬ 
tinued respiration of the air of their rooms, charged probably at 
times with a fine arsenical dust. On examining the papers, 
they will be found in some instances loaded with arsenic, laid on 
in' a rough and coarse manner, so as to be easily removable by 
friction. Arsenic is thus used in imparting a green tint to some 
of the most costly as well as the cheapest decorative papers. It 
is a practice fraught with danger in more respects than one, and 
under a proper system of medical police, it would not be per¬ 
mitted. In the kingdom of Pmssia, the use of these papers is 
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strictly prohibited. If there has not hitherto been much com¬ 
plaint on the subject, it may be attributed to the fact that the 
cause has not been suspected. Many obscure cases of illness, 
referred at the time to constitutional and other causes, may pro- 
babl]^ have been due to the effects of arsenical dust thus inhaled 
day and night by those who inhabited the rooms. Dr. Hinds, 
who suffered from the effects himself, has described two cases in 
which the prominent symptoms were prostration of strength, 
headache, thirst, loss of appetite—an inflammatory state of the 
conjunctivse, with heat and dryness of the fauces. (Med. Times 
and Gazette, May 23, 1857, p. 521.) A portion of the paper of 
the room in which these persons lived was sent to me, and on 
examination I found in the green pigment spread over it, a large 
quantity of arsenic. These facts should at least be borne in mind 
in cases in which it is suspected that poison is being secretly 
administered to another. (See post, Arsenite of Cqpper.) 

• In a case communicated by Mr. Jones to the Provincial Journal 
(Nov. 18, 1843, p, 127), the action of small doses of arsenic, 
administered medicinally, produced the well-marked effects of 
slotff poisoning. The liquor arsenicalis was prescribed for a lady 
affected with cutaneous disease, in doses of five drops ( = l-24th of 
a grain) of arsenious acid, and fifteen drops (= 1-8th of a grain), 
three times a day. After continuing these doses more or less for 
a month, she was found labouring under the following symptoms : 
obstinate purging, frequent griping pains in the bowels, with 
almost constant desire to act; considerable tenderness over the 
whole abdomen, which was distended ; constant pain and nausea 
after taking food, and frequent vomiting; skin cool and diy: 
intense thirst; tongue clean and red, resembling raw beef; pulse 
100, small and feeble; sense of constriction in the throat, and 
copious flow of saliva ; she had some gastric cough, with frequent 
raking of the throat; and expectoration of a muco-purulent 
secretion mixed with blood. There was much pain and 
tenderness down the spine, with occasionalmuscular tremors ;— 
a crampy feeling of the lower limbs, with partial loss of mo¬ 
tion and sensation; they were swollen, of a livid colour in 
places, and showed a tendency to slough. There was great 
emaciation; want of sleep, owing to the irritable staje of the 
bowels; motions white, watery, and frothy; urine scanty, high- 
coloured and passed with an effort. From this account of the 
symptoms it is obvious that a case of slow poisoning by arsenic 
might very easily be mistaken for gastro-enteritis, and treated 
accordingly, (^e Ann. d’Hygicne, 1837, vol. i. p. 347.) A 
case of this masked form of arsenical poisoning occurred to 
Dr. Pfeufer. There was general and well-marked paralysis 
of the whole of the muscular system, aiid a complete loss 
of. sensation in the fingers. It was only after a year that the 
patient began to recover the use of his limbs. It appeared 
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that his wife had been in the habit of giving him small doses of 
arsenic in his food. None of the articles of food, or of the matters 
vomited, could be procured for analysis; nevertheless, the evi¬ 
dence of chronic poisoning from symptoms was considered to 
be sufficiently strong to justify a conviction. (Zeitschrift fur 
Bationelle Medizin, B. vi. H. i. 102, Heidelberg, 1847.) 

A case has been published by Dr. Hooper, which is of some 
interest in reference to this question (Med. Times, Aug. 21, 
1847):—A gentleman, ait. 54, afflicted with palsy, was recom¬ 
mended by his physician to take arsenic medicinmly. He took 
five minims of i’owler’s solution three times a day, and continued 
this practice from October to the 24th of the following June, when 
he consulted Dr. Hooper respecting an attack of ophthalmia. He 
was at once ordered to discontinue the arsenic. Dr. Hooper cal¬ 
culated that in eight months and a half this gentleman had swal¬ 
lowed in small doses no less than sixty-four grains of arsenious 
acid! i.e. enough to kill thirty adult persons. The poison was pro¬ 
bably eliminated so rapidly, that but a small quantity was retained 
at any one time within the system. It was quite sufficient, however, 
to produce that peculiar train of symptoms indicative of chronic 
poisoning by arsenic:— i.e. headache, drowsiness, nausea; an 
inexpressible feeling of languor and prostration; pulse 90 to 100; 
gradually increasing paralysis; muscular tremors affecting the 
lower jaw, back, neck, and arms; infiammation of the eyes, ac¬ 
companied by oedema of the conjunctivas and erythema (inflam¬ 
matory redness) of the face ; want of sleep, with irritation of 
the throat, larynx, and trachea. Under these symptoms the pa¬ 
tient gradually sank and died on the 13th September following. 
(See also Prov. Med. Jour., Nov. 18,1843.) We have here all the 
characters of slow poisoning by arsenic, indicated by wasting fever 
and general derangement of the bodily functions. The effects of 
the Aqua Toffana were very similar to these. Individuals to whom 
this liquid was administered in small and frequent doses, died with¬ 
out the slightest suspicion of the cause of death being excited. 

Arsenic not an accumulative poison .—It is well known that 
arsenic is carried into the circulation by absorption, and it is 
an important question regarding its medicinal use, whether its 
elimination in tlie living body takes place with the same rapidity 
as its absorption. I am not aware of any facts which show that 
arsenic can be taken in non-fatal (medicinal) doses for a certain 
period, accumulate in the body, and then suddenly give rise, 
without increase of dose, to all the marked symptoms of acute 
poisoning. On the contrary, all experience is in favour of the 
rapid elimination of this poison; and unless the doses are too 
freqae nt|g^^ gp8atfid, or too rapidly increased, no danger will 
accruethe quantity administered. 

Dr, mlkfi^nformed me (May 1858) that, in treating a case of 
eczema in aJBby, he prescribed the twenty-fourth pmt of a grain 
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of arsenic three times daily, making one-eighth of a grain per 
diem. This was continued for seventy days, so that in ten weeks 
the boy had taken nearly nine grains of arsenic, or a quantity 
sufficient to destroy four adults. I found by analysis that arsenic 
was daily eliminated in the urine; and after the medicine was 
discontinued, it still continued to pass away by this channel for 
about ten days, when the boy left the hospital. Arsenic may 
remain in the body for a variable period after the administration 
of it has ceased; but there is no evidence that it so accumulates 
in the viscera as to be suddenly productive of dangerous symp¬ 
toms ; and experience shows that if its use be discontinued, the 
viscera, after a few weeks, do not contain a trace of the poison. 
(See ante, p. 34.) 

A medico-legal question in reference to this property arose in 
the case of Lacoste. From the presence of arsenic in the body, 
and from ' the symptoms under which deceased died, it was 
alleged that his death had been caused by poison. The quantity 
of arsenic found in the liver was about the l-13th of a grain, and 
a still smaller proportion in the other organs. In defence, it 
was alleged that deceased was in the habit of taking Fowler’s 
solution (of arsenic) daily as a remedy for a skin-disease under 
which he was labouring. The Procureur-General admitted this, 
but contended that, as the man was in the habit of taking arsenic 
medicinally, it was very improbable that he should have taken 
an overdose (a fatal dose): and it could not, therefore, be sup¬ 
posed that he had died through his own imprudence. The Pre¬ 
sident inquired whether innocent doses of arsenic could possibl}* 
accumulate in the body and suddenly occasion violent (acute) 
symptoms and deatii. M. Devergie replied in the negative, 
M. Flandin (for the defence) in the affirmative—the latter resting 
his opinion not upon any .'acts observed in the human body, but 
upon the assumption that the elimination of this poison might not 
always go on, port passn, with its absorption. (Flandin, lies 
Poisons, i. 484.) The opinion then given was based upon ex¬ 
periments on animals. M. Flandin states that he has confirmed 
It* by observations on the human subject made since the triaL 
The facts, however, are not stated; but he quotes the opinion of 
an English writer that Fowler’s solution should not be long con¬ 
tinued ; because arsenic, likd lead, might accumulate in the 
system and ultimately produce paralysis. The woman Lacoste 
was acquitted of the murder: it was justly considered that the 
small quantity of arsenic found in the body might possibly have 
been derived from that which had been taken medicinally. (See 
ante, p. 40.) The case of slow poisoning related at p. 363, is de- 
.cidedly adverse to the view that afsenic is an accumulative poison 
in the sense here implied. MM. Danger and Flandin gave to 
animals gradually increasing doses of arsenic in powder, mixed 
with their food. In beginning with small fractional parts of 



368 ARSENIC. EEPBCXS OP EXTERNAL APPLICATION. 

a grain they found, after an interval of nine months, that the 
animals might be made to take upwards of fifteen grains of 
arsenic in twenty-four hours without any influence on their ap¬ 
petite or health. During this time their urine was frequently 
analysed at different intervals without any arsenic being de¬ 
tected. Three days after the last dose was given, the animals 
were killed, and their organs successively analysed; but no 
arsenic was detected in the viscera, flesh, or bones.' (Op. cit. i, 
737.) M. Flandin thus appears to have conclusively proved 
by his experiments, contrary to his own opinion, that arsenic 
certainly does not accumulate within the body ! 

This inference may also be fairly drawn from the facts detailed 
in Dr. Hooper’s case (ante, p. 36G), and in numerous other in¬ 
stances in which arsenic has been employed for many weeks in 
medicinal doses. There is no evidence that the poison accumu¬ 
lates in the system ; and the occurrence of violent symptoms of 
vomiting and purging would, in general, justify the inference 
that another and larger dose of poison had been taken shortly 
before. Mr. Hunt considers that arsenic used medicinally does 
accumulate in the body. (On the Skin, 1847, p. 11.) The facts 
which he adduces, however, in support of this view, admit of 
another explanation. The speedy elimination by the kidneys 
proves that the poison is thrown out of the system ; and where 
any morbid changes affect these or other eliminating channels, 
symptoms of poisoning may of course show themselves. 

Effects of external application. —Arsenic, it is well known, 
when applied to wounded or ulcerated surfaces, becomes ab¬ 
sorbed, and produces the usual effects of poisoning. A case 
is reported in llust’s Magazine, in which a man covered his head 
with arsenic in powder to act as a depilatory. He was affected 
with the usual symptoms of arsenical poisoning, excepting 
purging, and he died on the twentieth day. The interior of ^e 
stomach, as well as the lower part of the gullet, was gene¬ 
rally inflamed. The following case, communicated to me by 
Mr. Tubbs, proves that arsenic, when rubbed on the skin, 
has decidedly a local irritant action. A man, who was subject 
to piles, was in the habit of anointing himself M'ith lard. By 
mistake, on one occasion, he used some white ointment con¬ 
taining arsenic. The next day he complained of an intolerable 
itching of the anus and scrotum ; and, on examination, the parts 
were Covered with pustules surrounded with an inflamed base. 
They resembled those which are produced by arsenic. On exa¬ 
mining the matter from the pustules, it was found to contain 
arsenious acid. Frictions of lime-water and oil were used, and 
the patient soon recovered. 

Instances of arsenic thus destroying life when applied exter¬ 
nally, are by no means unfrequent. Two cases of its operating 
fatally .in children, when applied to the skin of the head for 
tinea capitis, will be found in the Annales d’Hygiene, 1830, 
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ii. 437. In both, the mucous membrane of the stomach was 
found inflamed, and in one .extensively. Dr. Stillo quotes 
the following case: — A woman rubbed half an ounce of 
arsenic mixed with gin into the heads of her children, who 
were aflfected with porrigo (scalled head). This application 
was followed by redness and swelling of the face. One child, 
two years of age, died from the efi’ects, having suffered from 
purging with paralysis of the lower limbs before death. There was 
no local inflammation produced. (Med. Jur. 1855, p. 420; Am. 
Jour. Med. Sci. July 1851, p. 259.) A trial took place {Reg. v. 
Porf) at Chester Winter Assizes, 1844, in which a man, pre¬ 
tending to cure cancer, was charged with the death of a female, 
by the application of an arsenical plaster, as it was alleged, to 
the breast. The woman died in a fortnight. No satisfactory 
evidence was obtained of the symptoms during life, except that 
there had been vomiting ; and the accused had taken care to 
remove the plaster so soon as serious symptoms began to appear, 
—hence there was no direct chemical evidence of the nature of 
the substance actually employed. Dr. Brett, of Liverpool, 
detected absorbed arsenic in the substance of the stomach, liver, 
and spleen: the whole quantity detected was less than a quarter of 
a grain ! The gullet, stomach, and intestines were found exten¬ 
sively inflamed. In January 1845, a man in this city died ap¬ 
parently from the effects of arsenic absorbed through the skin of 
the arm. He was engaged in the manufacture of candles, to 
which arsenic was added in large proportion, and it was supposed 
that an abrasion of the skin had facilitated the absorption of the 
poison. The medical opinion given at the inquest, was decidedly 
that the deceased had died from the effects of arsenic thus intro¬ 
duced into the system. M. b'landin states, that on one occa¬ 
sion he examined the viscera of a woman who had been killed 
b^the application of an arsenical powder for the cure of a 
semrhous breast. The arsenic (absorbed) was discovered in 
various parts of the body, but especially in the liver, which con¬ 
tained as much as is usually found when the poison has been 
swallowed (Des Poisons, i. 230);—the quantity was greater 
I than that separated from all the other organs together. This 
case presents many .points of interest. The poison did not begin 
to produce its well-marked eficcts until after the lapse of about 
ten hours. Death took place in about six days, and the urine 
was suppressed throughout. The mucous membrane of the 
stomach and intestines was in its natural state: in the duodenum 
it was slightly swollen or thickened. (Flandin, i. 502.) The 
powder used by quacks as an application to scirrhous breasts is 
.commonly a compound of arsenious acid, realgar (red arsenic), 
and oxide of iron. In this instance it was formed of 75 parts 
of the first-mentioned substance, and 25 parts of the two last. 
The quack stated that he did not apply more than four or five 
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grains. MM. Chevallier and Bayard have given the details of two 
cases which proved fatal, owing to the application of arsenical 
compounds to the breasts of females. (Ann. d’Hyg. 1846, ii. 
p. 131.) 

The symptoms are slower in appearing on these occasions 
than when the arsenic is swallowed, probably from the diseased 
surface being less absorbent than the mucous membrane of the 
‘ stomach; but in an experiment performed by Mr. Swan, in 
which arsenious acid was introduced into a wound on the back 
of a dog, vomiting came on in two hours, and the animal died 
in six hours. The mucous membrane or inner coat of the 
stomach and intestines was found indamed. (Action of Mercury, 
p. 33, 1847.) In a case somewhat similar to that above related, 
M. Flandin discovered arsenic in the breast to which the sub¬ 
stance had been applied, but in no other part of the body. (Op.- 
cit. i. 550.) Some facts regarding this form of poisoning will be 
found in the Ann. d’Hyg. 1846, ii. 131. 

The destruction of life by the local application of arsenic to 
ulcerated surfaces, has never, so far as I am aware, been resorted 
to by criminals. It is obvious, that when death is not a con¬ 
sequence, serious injury, to health may ensue, and life might be 
endangered. The external applicktion of orpiment in the form of 
ointment has caused death. (See Sulpuurets of Arsenic, 
post.) Belloc states that be employed arsenical compounds ex¬ 
ternally to scirrhous tumours of the eye, cheek, and nose, without 
any serious consequences resulting. (Couts de Med. Leg. 121.) 

Several cases are reported in which arsenic has acted as a 
poison through the unbroken skin. Some of them are of old 
standing, and do not appear to have been very accurately ob¬ 
served. (Flandin, i. 542.) If the arsenic is in solution, it may 
become speedily absorbed: but when in powder, absorption 
would take place much more slowly. It is well known ||^at 
comparatively insoluble substances may be introduced into the 
system by frictions through the skin (the endetmic method), 
and arsenic does Hot appear to present any exception to this 
mode of operation. The thin skin of the human subject 
appears to absorb the poison more readily than the hard thick 
skin of animals; but M. Flandin found that dogs were speedily 
killed when arsenical ointments were rubbed upon the skin of 
the abdomen, or on the inside of the thighs, (Op. cit. i. 544.) 
All the symptoms of arsenical poisoning, although not appearing 
for two or three days, have been witnessed in the human subject 
in those cases in which powdered arsenic hab been used as a 
depilatoiy. (See ante, p. 23.) 

The effects of arsenic on the unbroken skin was a subject of 
inquiry at the trial of Miss Smith (Edinburgh, 1857). The 
reader will find some remarks in reference to this at p. 95, ante. 
(See also Ann. d’Hyg. 1846, ii. p. 167.) Accidents frequently 
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occur from the use of arsenic hy shepherds for the purpose of 
destroying the fly in sheep. Two shepherds were engaged in sheep 
dipping for nine hours—the liquid used being a mixture of white 
arsenic in a solution of carbonate of potash. On the following 
day both men were attacked with similar symptoms. One of them 
when seen, on the fourth day from the dipping, had the skin of 
the scrotum covered with eczema rubrum, resembling the ap¬ 
pearance, after vesication and separation, of the cuticle in patches. 
There had been also vesicles on the thighs. There was slight 
febrile disturbance, with intense thirst which no drink could 
allay. In a few flaj-^s the man recovered. (Lancet, Sept. 12, 
1857, p. 282.) Dr. Watson, who relates this case, states that 
the man had previously had similar eruptions from the use of 
the dipping composition. Other shepherds, he ascertained, who 
had used arsenic, had also suffered from eruptions, principally 
on the hands, forearms, scrotum, and thighs; and tliis had hap¬ 
pened when the arsenic was used alone. (See Aksenite of 
Potash, post.) 

It appears that in India, yellow arsenic is much employed in 
the manufacture of shcll-lac, and it is not unusual for eruptions 
of an eczematous nature to appear on the skins of those who are 
engaged in the manufacture. (Dr. N. Chever’s Med. Jur, for 
India, p. 584.) 

ArrEARANCES AFTER DEATH.—The Striking changes produced 
by arsenic arc generally confined to the stomach and intestines. 
They are commonly well-marked in proportion to the largeness 
of the dose and the length of time which the individual has sur¬ 
vived after taking the poison. Our attention must first be 
directed to the stomach. Arsenic seems to have a specific efiect 
on this organ ; for, however the poison may have entered into 
the system, whether through a wounded or ulcerated surface, or 
bydihe act of swallowing, the stomach has been found inflamed. 
Inflammation of this organ cannot, then, be always considered to 
depend on a local irritant action of the poison. The mucous 
membrane of the stomach, which is often covered with a thick 
laj'er of, mucus, mixed with blood, and with scattered white 
pasty-looking patches of arsenious acid, is commonly found 
red and inflamed; the colour, which is sometimes of a dull or 
brownish red, becomes brighter on exposure to the air ^ at other 
times it is of- a deep crimson hue, interspersed with black¬ 
looking streaks or patches of altered blood. The redness is 
usually most strongly marked at the greater extremis; in one 
case it may be found spread over the whole mucous surface, 
giving to it the appearance of red velvet, — in another it will be 
chiefly seen on the prominences of Ae folds ■(rngaa). It fre¬ 
quently assumes a dotted or ^riated form, stretching in curved 
lines between the two openings of the stomach. Blood of a dark 
colour is effused in various parts between the folds, or beneath 
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the lining membrane, an appearance which has been mistaken 
for gangrene. (See ante, p. 226.) The stomach often contains 
a mucous liquid of a dark colour tinged with blood. The coats 
are sometimes thickened in patches, being raised up into a sort 
of fungous-like tumour, with arsenic imbedded in them : at other 
times they have been found thinned ; and in other cases of a 
gelatinous consistency and appearance. The mucous membrane 
is rarely ulcerated, and still more rarely gangrenous. Among 
numerous inspections I have not seen one instance in which 
gangrene of the coats of the stomach had resulted from the 
action of arsenic. In general, death takes place before gangrene 
is set up. In the case of the Duke de Pradin, who died from 
the eiFccts of arsenic on the seventh day, a gangrenous state of 
the coats of the stomach is said to have been observed. Between 
the two apertures of the stomach there were seven large eschars 
— they were black, with yellowish-white margins, and of a 
different consistency from the adjoining coats. They were in 
some parts horny. Around these gangrenous spots, which did 
not involve the whole substance of the coats, the mucous mem¬ 
brane was somewhat softened and of a deep red colour, evidently 
due to inflammation, (Ann. d’llyg. 1847, vol. ii. p. 396.) 

Perforation of the stomach, as a residt of the action of arsenic, 
is so unusual an appearance, that there are but three accurately 
reported instances on record. In a ease examined by M. Chc- 
vallier, the stomach of a person who had died from the effects of 
arsenic was found perforated at the larger end. The aperture is 
described to have been of the size of a franc-piece, round, soft, 
and somewhat thickened in its margin. There was no redness 
or siga of erosion about it, and there was no appearance of 
ulceration on other parts of the mucous coat. Externally the 
stomach was covered with false membranes, arising from inffam- 
mation of the peritoneum. (Ann. d’Hyg. 1852, vol. i. p. 448.) 
This case is so imperfectly reported that it is impossible to say 
whether the perforation was caused by arsenic, or whether it was 
the result of other morbid changes. 

The mucous glands of the stomach have been found enlarged ; 
but this is by no means an unusual morbid appearance from any 
cause of local irritation, without reference to poisoning. Various 
morbid appearances are said to have been met with in the lungs, 
heart, brain, and urinary organs ; but they do not appear to be 
characteristic of arsenical poisoning. It is undoubtedly to the 
stomach and intestines that a medical jurist must look for the 
basis of medical evidence in regard to the appearances after 
death. In a case which I saw in June 1857, in which a person 
^d in twenty hours after he had taken two teaspoonfnls (30G ' 
Smsiins) of arsenic, there was inflammation of the gullet as well* 
|ir of the stomach, duodenum, and rectum. The mucous mem¬ 
brane had a reddish-brown colour. At the pyloric end of the 
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stomach, as well as in the duodenum, there were several black 
patches from effused and altered blood. There was congestion 
of the brain and its membranes, with enlargement of the liver; 
but these appearances were not referable to the action of arsenic. 
A small quantity of arsenic was found in the thick reddish Puid 
found in the stomach; but the greater part of the large dose 
taken had been thrown off by vomiting. 

Period required for inflammation. — A witness is often asked 
in a Court of law how long a time is required after the taking 
of the poLson, for the production of these well-marked appear¬ 
ances in the stomach, more especially of inflammation of the 
mucous membrane. In reference to this question, we have the 
following facts. In a case which I was required to examine, a 
large dose of arsenic had been taken ; — the man, aged 21, died 
in five hours, and the stomach was found intensely itiilamcd, es¬ 
pecially about the greater curvature. In a case that occurred to 
Mr. Thompson of Nottingham, half an ounce of the poison was 
taken ; the patient died in six hours, and the stomach was found 
uniforirily red and inflamed. In another that occurred to Dr. 
Booth of Birmingham, the same quantity of arsenic was taken ; 
the patient died in six hours and a half; on inspection, the 
gullet was inflamed, the whole internal surface of the stomach 
was of an intense scarlet colour, and there was redness and 
increased vascularity of the small intestines. In three cases of 
poisoning by arsenic which occurred to Mr. Foster of Hunting¬ 
don, death took place in one, a child, at the end of two hours: 
in the second, an adult, at the end of three hours and a half; 
and in the third, after the lapse of about six hours. In each of 
these, the stomach was found highly inflamed, and in the one 
that proved fatal in two hours, the mucous membrane had a 
vermilion hne. This last I believe to bo the shortest period at 
which inflammation of the stomach, from the eficcts of arsenic, 
has hitherto been seen in the human body. 

Period required for ulceration, —Another question put to a wit¬ 
ness may be this,— What periofl of time is required for ulceration 
of the mucous membrane to take place, as an eftect of this poison? 
If arsenic has destroyed life with unusual rapidity,' and the sto¬ 
mach is found ulcerated, an attempt may be made to refer this 
ulceration to some other cause. Such an attempt was made in 
the case of Rhymes, which was the subject of a criminal trial at 
Reading, in 1841. (Guy’s Hospital Reports, Oct. 1841, p. 283.) 
I found ulceration of the mucous membrane, which had been 
completely removed in patches, although the deceased had sur¬ 
vived the eiFects of the poison only ten hours. The deposition of 
the arsenic in and around the ulcers, as well as the appearance 
of recent inflammation about them, left no doubt that they had 
been produced by the poison, and were not owing to previous 
disease, as it was attempted to be urged in defence. When no 
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arsenic is found in the stomach, a defence of this-kind will carry 
with it considerable plausibility. In Waring’s case a medical 
witness was questioned upon this point. The deceased was stated 
to have died from the effects of arsenic in four hours; the coats 
of the stomach were found ulcerated, but no poison could be de¬ 
tected in the organ. The witness admitted, on cross-examination, 
that it was contrary to experience that ulceration should be occa¬ 
sioned by an irritant poison in so short a time as four hours; but 
he nevertheless contended that this was the true cause. On such 
points, we can only be guided by observation ; and one case of 
this kind is sufficient to plt^ce the possibility of ulceration being 
produced by arsenic, within a few hours, beyond all qucstioni 
Ur. Christison mentions a case observed by Mr. Hewson, where 
many eroded spots existed on the stomach, although the person 
died from the effects of arsenic in.^»;c hours. (On Poisons, p. 340.) 

Absence of inflammation .—But are the stomach and intestines 
always found inflamed in cases of poisoning by arsenic ? The 
answer must be decidedly in the negative. Ur. May’s case 
(ante, p. 360) furnishes a striking example of the occasional 
absence of inflammation. At the trial of M'Cracken, at the 
Uerby Autumn assizes, in 1832, for killing his wife with 
arsenic, the fact of poisoning was clearly established, ahd a 
large quantity of arsenic was found in the stomach of the 
deceas^; but there was no appearance of inflammation, either 
in this organ or the intestines. The two following cases are 
recorded in Rust’s Magazine. A servant-girl had some arsenic 
administered to her in chocolate. She was seized with nausea 
and violent pain in the stomach, and died the same even¬ 
ing. On inspection, there was no remarkable redness or inflam¬ 
mation of the stomach; — but arsenic was found in the duo¬ 
denum. A man was taken ill with vomiting and violent pain 
in the abdomen after partaking of some soup, and he died from 
symptoms of poisoning. On inspection, the mucous surface of 
the stomach presented no morbid change, with the exception 
of slight redness about the cardia. Arsenic was found in the 
contents of the intestines. In a case quoted by Flandin from 
Rtrauller, a girl swallowed a large dose of arsenic, and died 
twelve hours afterwards, without having vomited, or manifested 
any symptoms. On inspection, arsenic was found in the stomach, 
but there was no material change in the organ. (Op. cit. i. 234.) 
In a case tried at the Hertford Lent Assizes 1856 {Reg. r, New~ 
ton), the coats of the stomach were thickened and pulpy, but 
were entirely free from inflammation. Ueath was clearly caused by 
arsefl^.’ In another case, the mucous membrane of the stomach 
was (cMbA so pale that, at first, death from poisoning by arsenic was 
not BU^ected. Even with symptoms of irritation of the stomach, 
wellrinarked appearances may be wanting. (See Ur. Letheby’s 
caii, iinte,p. 362.) Occasionally the appearances are so slight, that 



AKSEKIC. APPEARANCES AFTER DEATH. 375 

were not the attention of the examiner specially directed to the 
fact of poisoning, they would be passed over. (See case by Dr. 
May, ante, p. .360.) These exceptional cases appear to show, that 
arsenic does not exert any local action of a chemical nature, like 
a corrosive, on the stomach; for the action of corrosives takes 
place on mere contact, without reference to the state of consti¬ 
tution, or 4;he quamity of poison taken. Medical evidence of 
poisoning from appearances after death is in such cases entirely 
wanting;—they are not very common, but still their occurrence 
proves, that unless great care be taken in forming an opinion, 
a case of arsenical poisoning may be easily overlooked. They 
teach this important fact in legal medicine, that the non-exist¬ 
ence of striking changes in the alimentary canal after deafh, is no 
proof that the party has not died from the effects of arsenic. 
When the dose of arsenic is small, well-marked changes in the 
body are rarely met with. 

In some instances, the mouth, pharynx and gullet have been 
found inflamed, but in general there are no appearances in this 
part of the alimentary canal to attract particular attention. 
The mucous membrane of the small intestines may be inflamed 
throughout, but commonly the inflammatory redness is confined 
to the duodenum, especially to that part which joins the pylorus. Of 
the large intestines, the rectum appears to be the most prone to 
inflammation. The liver, spleen, and kidneys present no appear¬ 
ances which can be considered characteristic of arsenical poison¬ 
ing, although these, like the other soft organs of the body, are 
receptacles of the absorbed poison. It is worthy of remark, in 
relation to the known antiseptic pro])crties of arsenic, that the 
parts specially affected by this poison (the stomach and intes¬ 
tines) occasionally present the well- marked characters of irritant 
poisoning f u’ a long time after death. This was established in 
the case of the Queen v. Dazley, tried at the Bedford Summer 
Assizes, July 1843. The prisoner was convicted of poisoning 
her husband with arsenic, upon evidence obtained by the exhu¬ 
mation and examination of the body six months after inter¬ 
ment. The stomach and intestines were the only parts of the 
body nndecomposed. This case presents many important sub¬ 
jects for reflection to the medical jurist; as, for example, the 
substitution of arsenic for medicine,—the length of time after 
death at which good evidence may be obtained from the dead 
body,—the fact of another person labouring under symptoms 
of poisoning by arsenic, who had accidentally partaken of the 
supposed medicine — and lastly, the evidence from the death 
of an animal which had swallowed some of the matter vomited 
by the deceased. In two cases {fieg. v. Chesham') referred to me 
by Mr. Lewis, coroner for Essex, a deep red inflammatory ap¬ 
pearance of llie mucous membrane, immediately below a layer 
of sulphuret of arsenic, was well-marked, although the bodies 
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had been buried nineteen months. In a case which occurred in 
March 1848, the stomach was also well preserved; and it re¬ 
tained an inflammatory redness after the lapse of ttvelve months. 
Absorbed arsenic does not appear, in all cases, to prevent the 
decomposition of tlie soft organs in which it is deposited. 
(See post.) For a summary of the appearances caused by 
arsenic, and its influence in modifying putrefactive •changes, I 
must refer the reader to a paper by Dr. Geoghegan in the 
Medical Gazette, vol. xlvi. pp, 171 and 218, and Observations 
on Arsenical Poisoning, Dublin Quarterly Journal, Feb. 1851. 

Fatal dose. — According to Dr. Christison the smallest fatal 
dose o^ arsenic in powder was thirty grains. The man who 
look it died in six days. The smallest fatal dose in solution was 
four and a half grains, which killed a child of four years of age 
in six hours. (Up. cit. 295.) In a case that fell under my 
notice, I have reason to think that a young lady was killed by 
eating a portion of cake t^hich could not have contained more 
than four grains of arsenic, and probably less than three grains. 
There is no doubt that very small doses of this poison are 
capable of producing serious effects; and that some constitutions 
may lie more affected by such doses of arsenic than others. It is 
often safely given in medicinal doses of from l-16th to l-8th of a 
grain; but it is impossible to give half a grain without producing 
some of the symptoms of poisoning. Dr. Burne has reported 
the case of a yonng female, who took ordy the twentieth part 
of a grain daily for four days, making in the whole one-fifth of a 
grain of arsenic. Symptoms of inflammation of the stomach 
and alarming symptoms of a nervous character apfieared, which 
endangered the patient’s life, and rendered a discontinuance of 
the medicine absolutely necessary. She suffered from delirium, 
palsied shaking of the head, swimming of the eyes, and such a 
degree of debility and exhaustion as' to place her in imminent 
danger. (Med. Gaz. xxv. 414.) Several facts of this kind are 
recorded by Dr. Lachese (Ann. d’Hyg. 1837, i. p. 349). Arsenic 
taken by a healthy adult in a dose of one-eighth of a grain 
may produce injurious effects. In a dose varying from a 
quarter to one-half of a grain the symptoms may assume the 
true character of poisoning. In November 1857, I was con¬ 
sulted in reference to a case in which small doses of arsenic, 
given medicinally, produced sickness, irritation of the skin, and 
eczema over the whole body. The dose was here only l>30th 
of a grain, o%ce, or, in some cases, twice a d.sy! The total 
quantity taken in seven days was only forty minims of Fowler’s 
soliitipn, or one-third of a grain of arsenic! The reader will find, 
tindqit Chloride op Arsenic (post), a case in which a healthy 
aduft suffered from some severe symptoms of poisoning as a 
resdit of taking common medicin^ doses. These facts show 
nodrbnly the highly poisonous nature of this mineral, but that in 
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some persons there must be an idiosyncrasy or a special sus¬ 
ceptibility to the poisonous action of arsenic. According to 
Dr. Elliotson this intolerance of arsenic manifested by the pro¬ 
duction of symptoms of poisoning from small medicinal doses is 
brought out by the previous use of tartarised antimony. (Med. 
Times and Gazette, May 22, 1858, p. 524.) 

The following case occurred in London,* in October 1839. 
At a large dinner party, it was observed that thre^ persons, who 
had partaken of the port wine on the table, were seized with 
symptoms of poisoning. Tlie wine was suspected to contain 
poison, and it was sent to me for examination. It was clear, of 
the usual colour, odour, and taste, and possessed all the characters 
of good wine; but there was a small quantity of a reddish white 
sediment at the bottom of the bottle. From the account of the 
symptoms, the wine was suspected to contain arsenic: — tliiswas 
found to be the case, and the quantity of poison dissolved 
amounted to about 1*2 grain in each fluid ounce. The following 
were the facts. A child of about sixteen months, took a quantity 
of the wine, containing about one-third of a grain of arsenic. 
In twenty minutes this child became sick, vomited violently for 
three hours, and then recovered. A lady, aged 52, took a 
quantity of wine, containing rather less than two grains of 
arsenic. In about half an hour, she experienced I'aintucss. 
Violent vomiting capic on, and lasted four hours, but there was 
no pain. She then gradu.^lly recovered. A gentleman, aged 
40. took a quantity of the wine, containing rather more than two 
grains of the poison. The symptoms in him w'ere similar, but 
more severe; and had he taken another glass of the wine, it is 
probabie that he would have been killed. It may be proper to 
observe, that, although this wine was perfectly saturated with 
arsenic, not the least taste was perceived by any of the parties. 

This case shows that two grains of arsenic have been taken 
without causing death, but it is not thctice to be inferred that 
two grains, or even less, may not sufiice to destroy life. As 
Dr. Christison justly remark.^, the two adults may have here 
owed their escape to the fact, that the poison w'as taken on a 
full stomach, and that there > was violent vomiting; but this 
observation cannot apply to the child. From the symptoms 
produced, we shall certainly be warranted in asserting, that a 
dose of three grains is veiy likely to prove fatal to an adult. 
According to Dr. Lachese, from one to two grains may act 
fatally in a few days. (Ann. d’Hyg. 1837, i. 334.) It is highly 
probable that this dose would prove fatal to a child, or to weak 
and debilitated persons. The smallest fatal dose hitherto re¬ 
corded was observed in a case communicated by Dr. Castle, of 
Leeds, to the Provincial Journal (June 28, 1848, page 347). 
A woman took half an ounce of Fowler’s solution (arsenite of 
potash), in unknown doses, during a period of five days. She 
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then died : and on examination the stomach and intestines 
were found inflamed. Death took place by syncope (mortal 
fainting), and there was an absence of vomiting and purging. 
The quantity of arsenic which here destroyed life could not have 
been more than two grains. In a case ,reported to the Patho¬ 
logical Society of London, by Dr. Letheby, two grains and a 
half of arsenic, contained in two ounces of Fly-water, killed a 
robust hcalthv girl, aged nineteen, in thirty-six hours. (Med. 
Gaz. xxxix. 116.) These facts will justify a medical witness in 
stating that, under circumstances favourable to its operation, the 
fatal dose of this poison is from two to three grains. 

When the dose is below two grain.s, although the symptoms of 
poisoning may be. violently developed, the person generally 
reebvers. A remarkable illustration of this is furnished by a 
set of cases on which I was consulted in December 1857. At 
a large Industrial school near London, three hundred and forty 
children were suddenly seized with symptoms of poisoning by 
arsenic, soon after breakfast. They had been supplied with 
milk diluted with water from a boiler, into which a quantity of 
an alkaline solution of arsenic had beem placed under the notion 
that the alkaline arsenite would effectually cleanse it of fur. 
Two gallons of this cleansing liquid, containing about nine 
pounds of arsenic, perfectly dissolved by the aid of a large 
quantity of soda, had been well mixed with the water in the 
steam-toiler of the establishment, without any information being 
given of its dangerous properties! Fortunately only four 
gallons of the poisoned water were drawn out of the boiler. 
This quantity was mixed with thirty gallons of milk, and 
divided among the 340 children,—about a gallon of the mixture 
being assigned to ten children. Upon an average each child 
took a grain of arsenic more or less. The nature of the poison 
was soon discovered, and proper remedies suggested and em¬ 
ployed. It is remarkable that in this wholesale poisoning the 
symptoms varied but little among the children. There was 
shivering, with pain in the stomach and bowels, and in most of 
the cases vomiting of a clear, ropy, mucous fluid, of a green 
colour (the cleansing liquid having this colour). These symp¬ 
toms were developed within one hour. In about three hours 
after the meal pain in the forehead, more or less intense, was a 
prominent symptom, and there was a copious discharge of a 
watery mucous fluid from the nose (coryza). Seven had cough of 
a croupy character, three vomited blood, and one passed blood by 
the bowels. Some suffered from inflammation of the stomach: 
of these six only were under treatment at the .end of the first 
week, and one did not recover until after the second week. 
The treatment consisted in giving gum water with albumep, 
and in keeping up vomiting by emetics or warm greasy w'ater 
for twelve hours;—after this, castor oil was administered. The 
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whole of these children recovered, and thus this occurrence did 
not become a subject of public investigation. The persons who 
used this dangerous article for cleansing boilers were warned. 
These cases appear to show that, except under peculiar circum¬ 
stances, a dose of one grain of this poison is not likely to prove 
fatal. In the wholesale poisoning of the English at Hony-Kong, 
by the introduction of arsenic into bread, there appears to have 
been an equally remarkable escape. 3?rofessor Bose, of Berlin, 
examined a portion of the poisoned bread, and found that it 
contained about two grains of arsenic to the ounce. The arsenic 
could not be mechanically separated from the bread, and there 
was no doubt that the poison had been mixed deliberately with 
the dough, as there was great uniformity in tlie mixture (Archiv 
dcr Gesundheitspflegc 1857, i. p. 8). The escape of those who 
partook of this bread must have been due to early vomiting, as 
each ounce of bread would have contained a quantity of poison 
sufficient to destroy life. 

Recovery from large doses .—Persons have recovered after 
having taken very large doses of this poison. M. Bertrand 
states, that he swallowed five grains of arsenious acid with 
impunity. (Christison, 3ft2.) The poison was here mixed with 
a large quantity of charcoal. A case is reported, in which sixty 
grains were taken by a physician, who recovered without suflFer- 
ing very severely. (Med. Gaz. xi. 771.) In another instance, 
a person recovered after having taken half an ounce of arsenic. 
The stomach-pump was not used, and the arsenic appears to 
have been carried off by vomiting *and purging. (Med. Gaz, 
xix. 238.) In a case reported by Dr. Feital, it is said there was 
no vomiting, and yet the person recovered after having taken half 
an ounce 1 (Med. Times, Dec. 12, 1846, p. 202.) A case is 
quoted by Wibmer, from an American journal, in which a man 
is reported to have recovered, in three or four days, after having 
taken one ounce and a half of arsenic. There was violent 
vomiting. (Arzneimittel, i. 278.) Mr. Biyant has reported a case, 
in which a man recovered after having taken two table-spoonfuls, 
or upwards of two ounces of arsenic. There was not much pain: 
the symptoms were rather those of a narcotic character, (Lancet, 
Oct. 2, 1852, p. 299 ; also 1857, ii. p, 114.) Cases of recovery 
when large doses have been taken are not very common. They 
must be regarded as exceptions to the general rule. It would 
be, in the highest degree improper to infer from them that a 
large dose of this poison may be taken with impunity. In these 
instances we commonly find, cither that the arsenic has been 
taken on a full stomach, or, under appropriate treatment that it 
has been speedily ejected by vomiting and purging. 

Period at which death takes flacb. — Full doses of 
arsenic commonly prove fatal in from eighteen hours to three 
days. Probably the average time at which death takes place is 
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twenty-four hours. But the poison may destroy life within a 
much shorter period than this. There are now many authentic 
cases reported, in which death has taken place in from three to 
six hours. (Guy's Hospital Reports, Oct. 1850, p. 183.) I have 
met with a well-marked case of death from arsenic in five hours, 
and with another in four hours. (For a case fatal in five hours, 
see Ann. d’Hyg. 1837, i. 339.) It is singular that a few years 
since observations were so limited, that it was' thought to be 
impossible for arsenic to destroy life in a shorter period of time 
than seven hours! (See ante, p. 156, Russell's case') This 
rapidity of death was actually considered as a medical fact, 
which in some measure tended to negative the allegation of death 
from arsenic I One of the most rapidly fatal cases on record 
I believe to be that which occuiTed to Mr. Foster (ante. p. 373). 
This gentleman satisfactorily ascertained that a child, under 
three years of age, died within two hours from the effects of 
arsenic. The quantity taken could not be determined ; but the 
time at which death takes place is by no means dependent on 
the quantity of poison taken. Dr. Borland, who formerly at¬ 
tended my lectures, communicated to me a case in which death 
probably occurred in less than two hours. A young married 
female, of a delicate nervous temperament, bought two ounces of 
arsenic. The whole, or the greater part of this, she swallowed 
dry, and washed it down with .some milk procured on her way 
home. Dr. Borland inquired into the circumstances, and found 
that the period from the tiny; of the deceased taking the poison 
until her death, must have been less than two hours. There was 
no vomiting, except of a little glairy matter, from artificial means 
employed, neither had the bowels been acted on from first to last, 
nor could it be ascertained that she had suffered much pain. 
Death took place quite suddenly. A case of poisoning by 
arsenic, but somewliat doubtful, is reported by Metzger to have 
proved fatal in half an hour. The patient died in convulsions. 
(System de Ger. Arzueim. 256 ) In some of these instances of 
rapid death, the brain and nervous system have been observed to 
be affected;—the patient suficring from narcotism and convul¬ 
sions : but this by no means implies that symptoms of irritation 
are always absent. In Mr. Soden’s case (p. 361), in whieh not 
less than four, and probably six, ounces of the poison had been 
taken, the patient died in less than four hours, and two ounces 
of arsenic were found in the stomach. We have here an in¬ 
stance, which occurred in March 1810, of arsenic destroying life 
and producing excessive inflammation in less than four hours ; 
and yet at a criminal trial, sixteen years afterwards (Lewes 
Assizes, 1826), it was a debated question with some of the medi¬ 
cal witnesses, whether it was possible for a person to die from 
the effects of arsenic in less than seven hours, and respectable 
medical authorities were actually quoted against this view! 
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This case shows the extreme danger of a Court of justice relying 
for medico-legal facts of this description, upon the personal ex¬ 
perience of witnesses. 

From a case published by Dr. Dymock, it appears that a girl, 
ajt. 20, took two ounces of powdered arsenic, and died in 
less than two hours and a half afterwards. There were no coma- 
to.se symptoms;—the girl was sensible to the last, and she had 
vomited violently. The mucous membrane of the stomtich was 
covered with bright patches of a scarlet colour. (Ed. Med, and 
Surg. Journ. April 1843 ) In thirteen cases of poisoning by 
arsenic recorded by Dr. Beck, the smallest quantity taken was 
one drachm, and the largest two drachms. The shortest period 
for death was four hours, the longest two da^ s. (Diibl. Med. 
Press, May 184.^.) In some of these rapid cases of death, espe¬ 
cially in those of Mr. Foster and that of Dr. Borland, it is evident 
from the symptoms that the brain and heart had become affected 
within the very short period of two hours. It would be advisable 
that, in any cases of rapid death from arsenic, the soft organs and 
tissues should be hereafter examined, in order to determine the 
earliest ireriod after the admitiistration at which they become 
penetrated with the poison. This investigation has been hitherto 
omitted, and the omis.-.ion unfortunately leaves a w’ide range for 
speculative medical testimony. 

With respect to the effect of quantity, I have known one case 
prove fatal in fifteen hours where forty grains had been taken; 
and in another, where an ounce (twelve times the above quan¬ 
tity) had been swallowed, the patient did not die for seventeen 
hours. Both patients were females of about the same age. It 
is a common opinion that large doses only kill with great rapid¬ 
ity ; but this is not uniformly observed. In one instance, two 
ounces of the poison destroyed life in three hours and a half; 
but in another ease ( Waring^ a dose of four or five grains killed 
a person in four hours. In some instances death does not occur 
until long after the average period. In one case in which an 
adult swallowed about half an ounce, death did not take place 
for fifty hours, and it is remarkable that there was an entire 
absence of pain (Med. Gaz. vol. xlviii. p. 446.) In the case of 
the Duke de Praslin, one large dose was taken, but death did not 
occur until the sixth day. (Ann. d’Hyg. 1847, ii. 367.) In 
October 1847, a man who had swallowed 220 grains of arsenic 
was admitted into Guy’s Hospital. He died on the seventh day. 
It is obvious that a patient who recovers from the first effects of 
this poison may still die from exhaustion or other secondary causes 
many days or weeks after having taken it. lu the case of Deg. 
V. M'Cormick, Liverpool Winter Assizes, the child died, as it 
appeared, from one dose of arsenic, after the lapse of twelve 
days. (Med. Gaz. xxxiii. 434.) It had partially recovered from 
the first effects. In the case of Dr. Alexander death took place 
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on the sixteenth day. (Med. Times and Gazette, April 18, 1857, 
p. 389.) In one instance, already mentioned, arsenic was ap¬ 
plied externally to the head, and the person did not die until 
the twentieth day (p. 368). The longest duration of a case of 
poisoning by arsenic which I have met with, is reported by Belloc. 
A woman, mt. 56, employed a solution of arsenic in water to 
cure the itch, which had resisted the usual remedies. The skin 
became* covered with an erysipelatous eruption, and the itch was 
cured, but she experienced severe suffering. Her health gra¬ 
dually failed, and she died after the lapse of two years, having 
suffered during the whole of this period from a general tremor 
of the limbs. (Cours de Med. Leg. 121.) 

Treatment.— If vomiting does not already exist as a direct 
effect of the poison, sulphate of zinc should be exhibited, and its 
emetic effects promoted by mucilaginous drinks, such as linsced- 
tea, milk, or albuminous liquids. A dose of tartar emetic, or of 
sulphate of copper, may be given in ])lace of sulphate of zinc. 
When none of these can be procured, powdered mustard, in a 
proportion of from one to two tea-spoonfuls in a glass of warm 
water, or, failing this, a glass of hot greasy water, which may bo 
procured in every household, should be administered at intervals. 
A saponaceous liquid, made of equal parts of oil and lime-water, 
has been given with benefit. While the oil invests the poison, the 
lime tends to render less soluble that portion of arsenic which is 
dissolved. The stomach-pump may be usefully employed; but 
unless the patient is seen early, remedial means are seldom 
attended with success. It is proper to examine occasionally by 
Reinsch’s process (see post) the liquid vomited, or withdrawn 
by the stomach-pump. We may thus ascertain when the poison 
is entirely removed from the stomach. In the event of the arsenic 
disappearing from the stomach and the person recovering from 
the first effects, it will be necessary to examine the urine which is 
passed daily. Arsenic may be found in this secretion for two or 
three weeks, or longer. Four ounces of urine are commonly 
sufficient for this observation. It should be concentrated by 
evaporation, and examined by Reinsch’s process. 

I have known death to occur in a case in which it was found, 
on subsequent examination, that every particle of poison had been 
removed from the stomach; and there are many instances of re¬ 
covery on record, in which the arsenic appears to have been early 
ejected by constant vomiting and purging. The recovery has, how¬ 
ever, been commonly attributed to some supposed antidote. Mr. 
Tgh,lw has found that, conjoined with the use of the stomach-pump 
an«^^etics of sulphate of zinc, a mixture of milk, lime-water, and 
albumen is useful. Such a mixture is undoubtedly well fitted to 
envelope the particles of arsenic, and sheathe the coats of the 
stomach from the irritant action of the poison. In the ordinary 
cases of arsenical poisoning, t.e. when arsenic is taken in the 
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form of powder, no confidence can be placed in the use of the 
so-called chemical antidotes,— hydrated sesquioxide of iron (pre¬ 
pared in precipitating persulphate of iron by ammonia, and 
leaving the alkali a little in excess), or the hydrate of magnesia. 
They may serve mechanically to suspend the poison, and thus 
facilitate its ejection from the stomach ; but in this respect they 
possess no advantages over albumen or other viscid liquids. The 
hydrate of magnesia, as recommended by Bussy (Annuaire de 
Thcrapeutique, 1847, p. 291), may be prepared by heating car¬ 
bonate of magnesia to a low red heat in a crucible. One part 
will then form a gelatinous hydrate with fifty pans of water. It 
may be given in milk or other demulcent liquids. It forms a 
comparatively insoluble arsenitc of magnesia ; but the arsenites 
which are insoluble in water are soluble in the acid mucous 
secretions of the stomach, and act as powerful poisons. (See 
post, Arsenite of Copper. ) 

W^en arsenic has been taken in solution, the hydrated.oxide 
of iron, if given in large quantity, will precipitate the poison in 
an insoluble form, and it may then become beneficial. A mix¬ 
ture of hydrate of magnesia and pcrsulfdiatc of iron*may be used. 
The two chemical antidotes as they are calleil, are present in 
this mixture, and the sulj)hate of magnesia produced by decom¬ 
position tends to act on the bowels and expel the poison. 

The oxide of iron appears to have no more effect on solid arsenic 
than^o much powdered brickdust, and to rest upon this as a 
neutraliser of the poisonous action of solid arsenic would be a de¬ 
lusion. Dr. Geoghegan noticed, in examining the stomach of a 
man who had died from arsenic, and to whom this substance had 
been freely given, that the white particles of poison were lying 
in the midst of the oxide. Casper made the same observation in 
the case of a youth who died from a dose of arsenic in twenty- 
four hours. About a pound of the oxide was found in the sto¬ 
mach after death, and beneath this, the white particles of arsenic 
could be seen by a lens lying upon the surface of the mucous 
membrane. (Handbuch der Gcr. Medicin, 1857, i. p. 419.) It 
has been suggested that if a large quantity of oxide of iron has 
been used in the treatment, and arsenic is found in the stomach 
only in traces,—the poison may really have been an impurity in 
the oxide. (See ante, p. 208.) An objection of this kind may be 
met by the discovery of arsenic in the liver or other organs, and 
by the evidence derivable from symptoms and appearances after 
death. 

Our treatment must be chiefly directed to the early and entire 
removal of the poison from the stomach and bowels by emetics 
and purgatives. Orfila has recommended that diuretics should 
be employed, in order to promote the secretion of urine, and 
thus favour the more speedy elimination of the poison from the 
system. It appears to me diat there are some objections to this 
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mode of treatment; it involves the necessity that the whole of 
the poison should pass into the blood for the purpose of elimi¬ 
nation ; and further, that it should not be carried off gradually, 
as would be the case if diuretics were not administered, but that 
the process of absorption should be expedited by creating a drain 
upon the kidneys. The danger, however, in the absorption of 
poisons, appears to arise less from the absolute quantity taken up 
by the blood, than the quantity admitted into the circulation at 
any one time. Further, poisons are not always or necessarily 
eliminated by one secretion. Sometimes they escape more readily 
by the skin, at others by the saliva. It does not therefore follow 
that the promotion of the urinary secretion would always, pro 
tanto, promote the expulsion of the poison. The researches of 
M. Flandin show that the quantity of arsenic which escapes by 
the kidneys Is, in some cases, small. These appear to me to 
be serious objections to a plan of treatment which, to be effi¬ 
cient, implies the saturation of the whole of the blood with 
poison in as short a time as possible. When arsenic is entirely 
expelled from the alimentary canal, there can be no injury in 
the employment of diuretics ; but the question would then be, 
whether the patient would not recover just as readily without 
thenr. So long as any poison remains in the stomach or viscera^ 
diuretics are likely to do more harm than good ; and when ml 
the poison is expelled, they appear to be useless. The diuretic 
plan entirely failed in the experiments performed on animals by 
M. Flandin (i. 583 ; ^Iso p. 99, ante). The free use of eitictics 
and quickly acting purgatives, e. g. castor oil, will remove more 
of the poison in a few minutes or hours, than would be elimin¬ 
ated by diuretics in as many days. 


CHAPTER 23. 

ABSBMIC-CHEMICAI, ANALYSIS-TESTS FOE ARSENIOtTS ACID 

-EBDOCTION-PEOCESS-THE LIQUID TESTS — OBJECTIONS 

- SUMMARY OP THEIR VALUE - MARSH’S PROCESS - 

REINSCH’s process-ARSENIC IN LIQUIDS CONTAINING OR¬ 
GANIC MATTER-DETECTION IN THE CONTENTS OP THE 

STOMACH-IN THE TISSU^IS-RELATIVE DELICACY OF THE 

PROCESSES-METHODS OP DETERMINING THE QUANTITY OF 

ARSENIC IN THE FREE AND ABSORBED STATE. 

CHEMICAL ANALYSIS. 

• 

Arsenic as a solid .—In the simple state, white arsenic may be 
identified by the following properties: — 1. A small quantity of 
the powder, placed on platina-foil, is entirely volatilised at a 
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gentle heat (380°) in a white vapour. Should there be any 
residue, it is impurity. If a small portion of the white powder 
be gently heated in a glass tube of narrow bore, it will be sub¬ 
limed, and form a ring of minute octahedral crystals, remarkable 
for their lustre and brilliancy. Under a microscope of high 
magnifying power (2.50 diameters) the appearance of these crys¬ 
tals is remarkably beautiful and characteristic: one not exceed¬ 
ing the 4000th of an inch in size may be easily recognised by the 
aid of this instrument. The form is that of the regular octa¬ 
hedron, of which the sides arc etpinl. The crystals are frequently 
grouped, or nucleated ; the solid angles are sometimes cut off, 
and occasionally equilatentl triangular plates arc seen. The 
forms are various; but all are traceable ■ to the octahedron. 
Crystals which do not exceed the 10,000th, or even the 16,000th 
of .an inch in diameter, present these microscopical characters 
distinctly ; and the 1000th part of a grtiin of white arsenic will 
furnish many hundreds of crystals visible under the microscope. 
Generally si)caking, the smallest crj'stals arc those in which the 
octahedral form is the best defined. 2. If a portion of the 
powder be introduced on a fine platina wire into the edge of 
the flame of a spirit-lamp, it will impart a steel blue colour, and 
evolve a white vapour. It will be observed, in these experiments, 
that white arsenic in v.apour possesses no odour. 3. On boiling a 
small quantity of the powder in distilled Avater, it is not dissoh*ed; 
but it partly floats in a sort of white film, and is partly aggre¬ 
gated in small white masses, at the bottom of the vessel. It re¬ 
quires long boiling, in order that it should become dissoh'cd and 
equally diffused through AA'ater (p. 355, ante). This was a 
point of some importance in the case of Reg. v. Lever (Central 
Criminal Court, June 1844). A question here arose, Avhether 
arsenic would float on tea. I h.ave observed that the film formed 
on putting powdered arsenic into a vessel of cold water, remained 
for five weeks on the surface, notwithstanding the occasional 
agitation of the vessel. 4. On adding a few drops of a solution 
of potash to the mixture of .arsenic and water, and applying heat, 
the poison is entirely dissolved, forming a clear solution of arse- 
nite of potash. 5. The powder is soluble by heat in hydrochloric 
acid, and when a piece of bright copper is immersed in the solu¬ 
tion, it acquires a dark iron-grey st.ain from the deposit of metallic 
arsenic. 6. When the powder is treated with a solution of 
hydrosulphuret of ammonia in a watch-glass, there is no imme¬ 
diate cHhngc of colour, as there is with most metallic poisons.. 
On heating the mixture, the white powder is dissolved; and on 
continuing the heat until the ammonia is expelled, a rich yellow 
or orange-red film is left (sulphurct of arsenic), which is soluble 
in all alkalies, and insoluble in hydrochloric acid. This yellow 
compound is produced from the mixture by spontaneous evapo¬ 
ration. A solution of sulphuretted hydrogen colours it slowly, 
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and leaves by evaporation the same yellow compound. 7. It is 
oxidised and dissolved when heated in strong nitric acid ; and 
on evaporation to dryness on a sand-bath, it leaves a white deli¬ 
quescent residue (arsenic acid), which, when dissolved in a few 
drops of water, produces a brick-red coloured precipitate with a 
solution of nitrate of silver. 8. When the powder is heated in 
a tube with two or three parts of charcoal, or of a carbonaceous 
flux, it yields an iron-grey sublimate of metallic arsenic, which 
has an odour of garlic as it is evolved in vapour. This is called 
the “reduction test or process.” 

Reduction-process .—The best reducing agent is soda-flux, ob¬ 
tained by incinerating neutral acetate or tartrate of soda, in a 
covered platina crucible. When the quantity of arsenic is from 
one-fourth to one-twentieth part of a grain, the tube employed 
for this experiment may be three inches long, and front one- 
cighth to one-sixth of an inch in diameter. Wlien the arsenic 
is in still smaller proportion, a tube of smaller diameter should 
be used ; or, — as recommended by Berzelius, — the closed end of 
the tube may be dr.avvn out into a bulb with a narrow neck. 
The sublimate of metallic arsenic is then concentrated in the 
slender neck, instead of being diffused over a large surface of 
glass. Heat should be gradually applied, first to the glass above 
the mixture, and then to the mixture itself. As the alkali in the 
flux retains some arsenic, it has been suggested that a slip of 
charcoal should be employed in place of soda-flux when the 
quantity of arsenic is very small. I have, however, never found 
it necessary to resort to the use of charcoal. The reduction 
process with the soda-flnx will be found sufficient for any quan¬ 
tity of arsenic that is visible to the eye. 

During the application of heat to the mixture in the tube, 
there is a perceptible odour resembling that of garlic, which is 
possessed by metallic arsenic only while passing from the state 
of vai)Our to arsenious acid. This odour was at one time looked 
upon as peculiar to arsenic, but no reliance is now placed on it 
as a matter of medical evidence,—it is a mere accessory result. 
Many mistakes were formerly made respecting it. Thus, wo 
find it stated to have been perceived under circumstances in 
which it could not have been produced ! (Marshall on Arsenic, 
p. 90, cd. 1817.) It was not then known that white arsenic 
(arsenious acid) po.sscssed no odour in the state of vapour. 

In this experiment of reduction, there are commonly two subli¬ 
mates or rings deposited in the tube ; the upper ring has%, brown 
colour, and appears to be a mixture of finely divided metallic 
arsenic and arsenious acid, or—according to some chemists— 
a sub-oxide, more volatile than the metal. The lower ring is 
smaller, well defined, and of an iron or steel-grey lustre. This 
is pure metallic arsenic. In order to determine the weight of 
the sublimate, the glass tube should be filed ofi^ closely on each 
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side of the metallic rings, and weighed ; the sublimate may then 
be driven off by heat, and the piece of glass again weighed :— 
the difference or loss represents the weight of the sublimate. 
These sublimates are remarkably light, and require to be 
weighed in a delicate balance. I found, in one experiment, a 
large sublimate to weigh no more than *08 grains. By heating 
gently the piece of tube, reduced to powder in an agate-mortar, 
in another tube of larger diameter, the metallic arsenic, during 
volatilisation, forms octahedral crystals of arsenious acid, which, 
after examination by the microscope, may be cither dissolved in 
a few drops of water, and tested by the liquid tests (see post, 
j>. 388), or submitted to the process mentioned under 6, supra. 
This process is as satisfactory as the application of the liquid 
tests, and it has the advantage of not leading to the subdivision 
and dilution of a small quantity of arsenic. One of the metallic 
rings should be also submitted to the action of nitric acid,— 
converted to arsenic acid, and tested by nitrate of silver, as 
under Exp. 6. Dr. Christison states, that by the reduction pro¬ 
cess a distinct metallic sublimate may be obtained from the 
300th part of a grain of arsenic (op. cit. 260). These sublimates 
may be preserved unchanged for years by filing off the ends of 
the tube, and then hermetically sealing them iu the flame of a 
sj)irit-lamp. 

Objections to the reduction-process. —The demonstration of the 
presence of arsenic is complete when all the results described 
under ^ arc obtained. The other tests arc useful, as indi¬ 
cating the properties of arsenic, but they are not necessary when 
metallic sublimates, convertible to octahedral crystals by heat, 
and to arsenic acid by the action of nitric acid, have been procured. 
With such evidence of the chemical nature of the sublimates as 
that above described, there are no reasonable objections to the 
reduction-process. Cadmium, selenium, and mercury produce 
sublimates, but these do not possess the appearance or proper¬ 
ties of the arsenical sublimate. Fixed stains in the glass tube from 
the ijrescncc of lead, or from adhering charcoal, cannot be mis- 
takert for a volatile metallic deposit. Arsenic is sometimes used 
in the manufacture of glass, but the whole is volatilised during the 
proceas. (See Ann. dTlyg. 1834, vol. i. p. 224.) It is con¬ 
tained as an ingredient in some kinds of opal glass ; but this is 
not used for chemical purposes. The process of reduction, 
therefore, with the simple precautions above mentioned respect¬ 
ing the properties of the sublimate, is conclusive of the nature 
of the substance under examination. 

Arsenic in solution in water: Lujuid tests. — The aqueous solu¬ 
tion of arsenic is clear, colourless, possesses scarcely any per¬ 
ceptible taste, and has a very faint acid reaction. In this state, 
we should first evaporate slowly a few drops on a glass plate, 
when a crystalline crust will be obtained. On examining this 
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crust by a microscope, it will bo found to consist of numerous 
minute octahedral crystals, presenting equilateral triangular 
surfaces by reflected light. By this simple experiment, arsenic 
is distinguished from every other metallic poison. 1. On add¬ 
ing to the solution, — Ammonio-nilrate of silver^ —a rich yellow 
precipitate of arsenite of silver falls down : — rapidly changing 
in colour to an olive brown. JPhis test is made by adding to a 
very strong solution of nitrate of sjlver, a weak solution of 
ammonia, and continuing to add the latter, until the brown 
oxide of silver, at first thrown down, is almost re-dissolved. 
The yellow precipitate is soluble in nitric, tartaric, citric, and 
acetic acids, as well as in a solution of ammonia. It is not dis¬ 
solved by potash or soda. 2. On adding to the solution of 
arsenic, Ammoiiio-sulphate of copper, a rich green precipitate is 
formed (Scheele’s green), the tint of which varies, according to 
the proportion of arsenic present and the quantity of the test 
added; hence, if the quantity of .arsenic be small, no green pre- 
cioitate at • first appears: the liquid simply acquires .a blue 
emour from the test. In less than an hour, if arsenic be present, 
a bright green deposit is formed, which may be easily separated 
from the bine liquid I)y filtration, or decantation. This test is 
m.ade by adding ammonia to a weak solution of sulphate of 
copper, until the blneish-white precipitate, at first produced, is 
nearly redissolvcd : it should not be used in large quantity if 
concentrated, as it possesses a deep violet blue colour, which 
obscures the green colour of the precipitate formed. The pre- 
eipitsitcd arsenite of copper is soluble in all acids, mineral 
and vegetable, and in ammonia, but not in potash or soda. 
AVhen collected and dried, it possesses this characteristic pro¬ 
perty : — by very slowly heating a few gr.ains in a tube of small 
bore, arsenious acid is sublimed in a ring of minute,i’csplendent 
octahedral crystals, visible to the eye, or by the aid of a lens or 
microscope. Objections. — The tests above described arc called 
the liquid tests for arsenic. The Silver test, first discovered by Mr. 
Hume, in 1789 (Marshall on Arsenic, 87), acts with remarkable 
delicacy, and is of use as .a corroborative test in the variou.^ pro¬ 
cesses for determining the presence of this poison in the body. 
A solution of an alkaline phosphate, which yields a yellow pre¬ 
cipitate with nitrate of silver, is not affected by the ammonio- 
nitratc when properly m.ade ; and conversely, a solution of arse¬ 
nious acid gives only a faint turbidness with nitrate of silver, while 
it is copiously precipitated of a yellow colour by the ammonio- 
nitr.atc. A diluted solution of phosphoric acid may be, in some 
cases, precii)itated by this test, exactly like a solution of arsenic ; 
but there is one general answer to these objections. We do not rely 
upon the application of one test, but of several; and the fallacies 
attending one are removed by the employment of others. With 
respect to the delicate reaction of the silver-test, Mr. Marshall 
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states (On Arsenic, p. 94, cd. 1817), that it is fully capable of 
detecting the 1,000th part of a grain in solution, — a proof that 
its application was well understood more than a quarter of a 
century ago. Dr. Traill asserts that the 16,000th part of a 
grain of arsenic in solution is precipitated by the silver-test, and 
that with the 10,000th part of a-grain a precipitate is visiole to 
the eye. I have found that the 000th part of a grain, dissolved 
in one drop of water, gave a pale yellow film; but the result 
materiitlly depended on the quantity of wijtcr present. Thus 
the 4,00Uth part of a grain of arsenic, in ten drops of water, was 
not perceptibly afFccipd by the test; but the 2,000th of a grain, 
dissolved in four drops of water, gave a decidedly yellow pre¬ 
cipitate. The evidence derivable from these minute reactions 
would not be of much value, except that the test is used to cor¬ 
roborate inferences from the results of other e.xpcriments. The 
Copper test is far less delicate in its reaction, and having an 
intensely blue colour, it entirely conceals the green tint which 
may be given by a small quantity of precipitated arsenit* of 
copper ; but, in s]tite of this, if arsenic is present, the green pre¬ 
cipitate is, after some hours, deposited at the bottom of the ves¬ 
sel. In cautiously adding a solution of arsenic of known 
strength to a few drops of tliis test, no green tint was imi)arted, 
until the quantitj^ of arsenic amounted to the 17.3rd part of a 
grain in less than one fluid-draclim of Avater — the degree of 
dilution being about 8,040 times. Whenever the arsenic is in 
small quantity in its aqueous solution, this should be concen- 
frated to the smallest possible bulk, and not more than one 
or tAvo Mrops of the ammonio-sulj)hate should be added by 
means of a glass rod. 

No one, in the present day, AA’-ould think of employing these 
liquid tests in solutioiis, in Avliich arsenic Avas mixed Avith organic 
matter. Almost all liquids used as articles of food, are prcci- 
])itated or coloured by one or both of them, someAvhat like a 
solution of arsenic, although none of this poison is present. 
Thus, then, any evidence founded on the production of colour, 
unless the arsenic is dissoh ed in pure Avatcr, or unless the pre¬ 
cipitates be proved to contain arsenic, should be rejected. These 
liquid tests are now employed rather as adjuncts to other pro¬ 
cesses, than as a direct means of detecting the poison. An 
exclusive reliance upon them, as colour-tests, has led to the 
rejection of chemical evidence on several trials, where they had 
been most improperly employed in the analysis of suspected 
li(iuids containing organic matter. The trial of Donnatl at 
Launceston, in 1817, affords a memorable lesson to the medical 
jurist on this subject, (Smith’s Anal, of Med, Ea'. p, 212.) 

3. Sulphuretted hydrogen gas. Sulphur or Gaseous test. —The hy- 
drosulphurct of ammonia gives no precipitate in a solution of ar¬ 
senic until an acid has been added, whereby arsenic is knoAvn from 
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most metallic poisons. On adding an acid (acetic or pure dilated 
hydrochloric) a rich golden yellow-coloured precipitate is thrown 
down (orpiment or sesquisulphuret of arsenic). It is better, 
however, to employ in medico-legal analysis, a current of sul¬ 
phuretted hydrogen gas, which is easily procured by adding 
sulphuret of iron to one part of strong sulphuric acid and three 
parts of water in a proper apparatus. The arsenical liquid should 
be slightly acidulated with acetic or very diluted muriatic acid, 
before the gas is p^^sed into it: at least care should be taken 
that it is not alkaunc. The yellow compound is immediately 
produced and dissolved if arsenic is prese*t in small quantity: 
but it may be collected after boiling the liquid so as to drive off the 
surjdus gas. This yellow precipitate is known to be sulphuret 
of arsenic by the following properties; — 1. It is insoluble in 
water, alcohol, and ether, as well as in all acids mineral (muriatic) 
•and vegetable; but it is decomposed by strong nitric and nitro- 
muriatic acids, leaving on evaporation at a low temperature 
arsanic acid, which may bo neutralised by ammonia and tested 
by nitrate of silver. A brick red precipitate (Exp. 7, ante, p. 386) 
will indicate that the yellow compound was sulphuret of arsenic, 
or orpiment. If strong nitric acid alone be used there will be no 
risk of losing any portion of the arsenic. 2. It is immediately 
dissolved by caustic potash, soda, or ammonia, fornnng, if no 
organic matter be present, a colourless solution. 3. When dried 
and strongly heated, with a mixture of three parts of well dried 
carbonate of soda p,nd one part of cyanide of potassium, i^ 
furnishes a sublimate of metallic arsenic. This sublimate may 
then be tested by the processes already described (antc.^. 387^. 
4. The precipitated sulphuret maj’ be deflagrated in a porcelain 
capsule with a mixture of pure nitrate and bicarbonate of potash. 
The saline residue, acidulated with nitric acid, should be eva¬ 
porated, and the arseniate of potash dissolved out by a small 
quantity of water. The nitrate of silver may thett be added to 
this solution, when the brick red arseniate of silver will be pro¬ 
duced. Unless these properties arc proved to exist in the yellow 
precipitate formed by sulphuretted hydrogen in an unknown 
liquid, it cannot be safely regarded as a compound of arsenic. 
On the other hand, when they arc jtossessed by the precipitate, 
it must be arsenic, and can be no other substance. The sulphur- 
test is extremely delicate in its reaction. It begins to give a 
yellow tinge when the liquid contains only the 4,000th part of a 
grain of arsenious acid in ten drops of water; the arsenic there¬ 
fore forming about the 40,000th part of the solution. This 
becomes more decided with the 2,000th part of a grain, and 
still more with the 250th part of a grain: the sulphuret is not, 
however, actually precipitated until diluted hydrochloric acid, 
in which it is insoluble, has been added to the liquid. It is 
important to observe that the effect produced by this test will 
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materially depend ori~lhe quantity of water in which the given 
weight of arsenic happens to be diffused. In one experiment 
the gas was passed into a solution containing the 400th part of 
a grain in twenty drops of water: the results were clear and 
decided ; the liquid acquired a rich golden yellow colour, but 
when passed into a solution containing the same weight of 
arsenic in half an ounce of water, a yellow tint was scarcely 
jicrceptiblc. The arsenic in the first case was in the proportion 
of the 8,000th, and in the second of only the 1,000,000th part 
of the solution. Dilution therefore seriously affects the chemical 
results. Objections. —Many objections have been taken on 
criminal trials to the medical evidence, founded on the applica¬ 
tion of this test; but it may be at once stated th.at there is no ob¬ 
jection to the inference derivable from the sulphur-test, provided 
the properties of the precipitate, under 1, 2, 3, or 4, have been 
determined. The objections apply only to those cases in which 
arsenic is said to be present, when a yellttw precipitate is 
produced by sulphuretted hydrogen. 1. Cadmium. It is re¬ 
markable that.this metal should furnish, at the same time, a 
plausible ground of objection, both to the process by reduction 
from the solid state, and to the gaseous test applied to a solution 
of the poison. 'I’hus the soluble salts of cadmiujn yield, with 
sulphuretted hydrogen, a rich yellow preeijiitafe resembling 
closely that produced by arsenic, and this also gives a metallic 
sublimate when heated with soda-flux. There are, however, 
these striking differences; - the yellow comiiound of arsenic is 
soluble in ammonia, that of cadmium is insoluble, — the com¬ 
pound of arsenic is insoluble in strong hydrochloric acid, that of 
cadmium is perfectly soluble. Of the dried precipitates, the 
Bulphnret of arsenic is not ’pcrt'cptibly affected in the cold by 
strong hydrochloric acid,—that of cadmium is dissolved readily in 
the cold with the evolution of sulphuretted hydrogen gas; and a 
colourless salt of cadmium (chloride) is thereby formed, pre- 
cipitablc as rf white carbonate by alkaline carbonates. A solution 
of a salt of cadmium is immediately precipitated, of a rich yellow 
colour, by hydrosnlphuret of ammonia,— that of arsenic is 
not precipitated by this ageHt. There arc many bther differences; 
thus cadmium, when boiled with diluted muriatic acid, is not 
precipitated on copper under the same circumstanecs as arsenic, 
and it does not combine with hydrogen to form a combustible 
gas. An objection, on the ground of the strong similarity of 
cadmium to arsenic, was unsuccessfully taken to the chemical 
evidence given on the trial of Mrs. Burdock at Bristol, in r835. 
2. Tin. A persalt of tin is precipitated of a dusky yellow 
colour by the gas; but the precipitate is destitute of all the 
properties of sulphuret of arsenic; it is insoluble in ammonia, 
and it gives no metallic sublimate when heated with flux. A 
solution of tin is also known from one of arsenic, by its being 
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instantljr precipitated by the hydrosul^huret of ammonia. 
3. Antimony. A solution of this metal is precipitated of a rich 
orange-red (not yellow) colour by the gas, — the precipitate 
yields no metallic sublimate with flux, and the solution of anti¬ 
mony is also precipitated by hydrosulphuret of ammonia. If 
sulphurct of antimony should be mixed with sulphuret of 
arsenic, the antimony is retained and the metallic arsenic alone 
volatilised by the process under Exp. 3 (p. 390). 4. Uranium. 

A solution of a pcrsalt of uranium gives, with a current of sul¬ 
phuretted hydrogen gas, a yellow-brown precipitate, wholly 
unlike that caused by arsenic. This precipitate ditfers from that 
of sulphuret of arsenic, in being insoluble in ammonia, soluble in 
hydrochloric acid, and in yielding uo metallic sublimate with soda 
flux. Besides, a sohition of a uranium salt is precipitated by 
hydrosulphuret of ammonia. 

Marsh’s Process. Hydrogen Test. — This process for the 
detection of arsenic was first proposed by Mr. Marsh of Wool¬ 
wich, in the year 1836. It is based on the decomposition of 
arsenious acid and the soluble compounds of arsenic, by hydro¬ 
gen evolved in the nascent state from tlie action of diluted sul¬ 
phuric or hydrochloric acid on zinc. The apparatus is of the 
most simple kind, and is so well known, as to need no descrip¬ 
tion. It has undergone various modifications, and has received 
the names of various supposed inventors or im]irovers, but the 
principle is the same, and the sole merit of the invention must 
be assigned to Mr. Marsh. The arsenic may be introduced into 
the short leg of the tube in the state of powder ; but it is better 
to dissolve it in water, by boiling, cither with or without the 
addition of a few drops of a solution of potash. "Tire metallic 
arsenic combines with a portion* of the hydrogen, forming 
arsenuretted hydrogen gas, which possesses the following proper¬ 
ties ; — 1. It has an offensive odour, somewhat similar to that 
of garlic. 2. It immediately blackens a solution of nitrate of 
silver. This may be proved by holding a piced of Altering 
paper, wetted with a solution of nitrate of silver, in the current 
of gas as it escapes from the jet. The silver is reduced, and 
presents a black >nctallic appearance? If the gas is passed into 
a tube containing a weak neutral solution of nitrate of silver, a 
black precipitate of reduced silver is formed, and the liquid, on 
evaporation, yields arsenic acid or red arseniate of silver. 3. It 
bums with a pale bluish vyhite flame, and evolves, during combus¬ 
tion. a white smoke (arsenious acid). 4. A cold plate of glass'or 
white porcelain, held in the flame near the point, receives a dark 
stain from the deposit of arsenic upon it. This stain is composed 
in the centre of pure metallic arsenic, which may be sometimes 
raised up in a distinctly bright leaf of metal, — immediately on 
the outside of this, is an opaque black ring (suboxide of arsenic?), 
which, when viewed by transmitted light, is of a clear hair- 
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bi’owii colour at the extreme edge : — if the quantity of arsenic 
1>e very small, the metallic lustre and opacity may be wanting, 
and the deposit will be merely a film of a brown colour by 
transmitted light. On the outside of this black ring is a thin 
Avide film, of a milk-white api)earancc, which is nothing more 
than arsenious acid reproduced by the combustion of the gas. 
5. A white saucer, or a slip of card or paper moistened with 
ammonio-nitrato of silver, held about an inch above the point of 
the flame, will be found, if arsenic be present, to be coloured 
yellow, from the reproduced arsenious acid being absorbed, and 
forming yellow arsenite of silver, easily soluble in ammonia. If 
a current of the gas be Conducted through a tube of hard Ger¬ 
man glass, and a spirit lainj) applied to the tube during the 
]>assage of the current, metallic arsenic of a steel-grey colour 
Avill be deposited on the glass at a short distance from the flame. 
This may be removed, and tested by nitric acid. (Exp. 7, 
ante, p. 386.) 

This process is probably the most delicate of all those which 
have been devised for the detection of arsenic ; but for this rea¬ 
son it requires the greatest caution in its application. Its delicacy 
has been sometimes improperly estimated by the assumed 
weight of the metallic deposit on glass; Avhcieas it is certain 
that the quantity of arsenic in one infinitesimal deposit, if trans¬ 
ferred to the apparatus, would give no indication w'hatever of 
the presence of arsenic. In operating on the poison it must be 
remembered that, by this ])rocess, Ave are dividing and subdi¬ 
viding the metal into a series of deposits, the AA-eight of some of 
Avhich might not be equal to the millionth part of the weight of 
the arsenic w'hich is actually furnishing them. More or less 
arsenic is always lost during the combustion of the gas; and 
most of the apparatuses are so constructed, that they allow of the 
escape of this poisonous gas ; a fact which may be demonstrated 
by placing a ablution of nitrate of silver on filtering paper over 

the open end of the tube. Objections _Other substances Avill 

combine with nascent hydrogen, and when the gas is burnt, a 
deposit will be formed on glass, or jiorcelain, which may be 
mistaken for arsenic. A liquid containing antimony, selenium, 
phosphorus, sulphur, or even some kinds of organic matter, may 
produce a compound with hydrogen, which, when burnt, will 
leave a dark deposit or stain on glass. The only objection of any 
practical force is that founded on the presence of antimony, 
which, as a result of medicinal use, may be present in the liquids 
as well as in the tissues of a dead body. A current of anti- 
monuretted hydrogen gas reduces silver from a solution of 
the nitrate, but it has not the odour of arsenuretted hydrogen. 
It burns with a very pale lemon-yellow flame, and forms a 
Avhite smoke (oxide of antimony). When a solution of ammonio- 
nitrate of silver, in a saucer, is exposed to this Avhito vapour, there 
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is a black stain, in place of the yellow deposit produced by arsenic. 
The differences between the arsenical and antiraonial deposits 
obtained by the process of Marsh are, however, well marked. 
The antimonial deposit has rarely a bright metallic lustre, except 
when seen on the reverse side of the glass. By transmitted 
light, the deposit is of smoky-black colour, while that of arsenic 
is hair-brown. Numerous suggestions have been made for distin¬ 
guishing a deposit of arsenic from that of antimony. The plan 
which I find to be best adapted for this purpose has been 
already described in reference to arsenious acid and reduced 
arsenic. (Exp. 7, ante, page 386.) Receive the deposit from 
the burning gas on the interior of a small white porcelain cap¬ 
sule. Add a few drops of strong nitric acid. The deposit will 
be immediately dissolved. Evaporate gently to dryness. 
Moisten the dry residue with one or two drops of water, and 
then add a few drops of a strong solution of nitrate of silVer, 
If the stain was owing to arsenic whollj', or in part, a brick-red 
coloured precipitate will immediately appear. This will be 
more or less distinct, according to the quantity of arsenic pre¬ 
sent, 'J'lic red precipitate (if owing to arsenic) is entirely 
soluble in ammonia. A deposit of antimony thus treated, leaves 
a white residue (oxide of antimony), insoluble in water. Nitrate 
of silver added to it produces no coloured precipitate ; but if a 
little ammonia be brought near, cither in vapour or liquid, and 
a solution of potash is added, a precipitate is formed, which be¬ 
comes black by standing. Hydrosnlphuret of ammonia dis¬ 
solves the antimonial deposit immediately, and on evaporation 
Icsives an orange-reddish coldured film of snlphuret of antimony, 
soluble in hydrochloric acid, and insoluble in ammonia. The 
hydrosnlphuret docs not readily dissolve the arsenical deposit, 
but when gently c,vaporated, it leaves a bright yellow film (sul- 
phuret of arsenic), not soluble in hydrochloric acid, but soluble 
in ammonia. Imponderable quantities of the t#o metals may 
be thus easily identified. In testing these minute films for 
arsenic, hydrochloric acid must not be used with the nitric, 
since, on evaporation, a portion, or the whole of the arsenic may 
be volatilised, and lost as chloride of arsenic. 

It will be observed, in the production of antimonuretted 
hydrogen, that antimony is rapidly deposited in the form of a 
fine black precipitate in the tube. This arises from the chemi¬ 
cal action of the zinc. The antimonuretted hydrogen cannot be 
kept long, SIS the antimony is speedily separated from it. 
Arsenuretted hydrogen may be kept for use for a much longer 
period, but, sooner or later, some arsenic is deposited on the 
zinc, as well as on the metallic parts of the apparatus. 
Stopcocks are thus coated with a film of arsenic ; hence fresh 
zinc and a clean stopcock should be used on each occasion, or 
the arsenic of a former operation might be erroneously referred 
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to a substance under examination. The operator must not only 
look to the state of the apparatus, but he should also satisfy 
himself of the absolute purity of his materials. 

Tlic zinc, sulphuric, and hydrochloric acids, which are em¬ 
ployed in Marsh’s process, arc often contaminated with arsenic. 
Dr. Clark, of Aberdeen, informed me, some years since, that ho 
had not discovered a spetiimen of zinc free from arsenic, when 
about an ounce of the metal was used in an experiment, and the 
hydrogen gas evolved was tested by a solution of nitrate of sil¬ 
ver : but pure distilled zinc may now be procured from respect¬ 
able druggists. The sulphuric acid of commerce sometimes 
contains a large quantity of arsenic. The late Mr. Scanlan 
found that 2000 grains of one specimen of acid yielded 1'5 
grains of scsquisulphurct of arsenic. (I’harm. Jour. Aug. 1844.) 
From the great demand for a cheap and itnpure sulphuric acid 
for agricultural purposes, it is now the exception to the rule to 
find this acid free from'arsenic. Hydrogen procured by this 
acid is often contaminated with arsenic to a dangerous extent. 
An impure sample of acid led to the death of an Irish chemist, 
who breathea hydrogen thus produced, and who had neglected 
to test the acid before use. The impurity of this acid leads to 
the contamination of hydrochloric or muriatic acid with arsenic, 
for the cheap arsenical acid is now largely emj)loyed in this 
manufacture. The best answer to all objections based on the 
presence of arsenic from accidental sources is, th^it the materials 
were tried repeatedly before the suspected li(juid was introduced 
into the apparatus. If no sublimate or deposit be formed until 
after the introduction of the suspected liquid, it is evident that 
the arsenic must have been in the liquid introduced; a fact 
which may be considered as clearly established, if, on removing 
the liquid and washing out the tube, no deposits whatever result 
from employing portions of the same acid and zinc. 

These are, I believe, the only tangible objections to the use of 
Marsh’s test, and they are not difiicult of removal, when ordi¬ 
nary care is taken. It will bo apparent, that not one of these 
objections could apply, except to those cases where Marsh’s test 
is relied on as the sole and exclusive chemical proof of the pre¬ 
sence of arsenic; but in most instances, when this process is 
safely applicable, other tests are also applicable •, and it does not 
at all diminish the merit of this most useful and ingenious in¬ 
vention, to say that the results which it furnishes should be cor¬ 
roborated by the use of some of the other tests, if it were only 
for the sake of preventing any plausible objections to the 
inference derivable from its employment. The great objeef of 
chemical evidence is not to show a Court of law. what* may be 
done by the use of one test only, by peculiar manipulations on 
imponderable traces, but to render the proof of the presence of 
poison in the substance examined most clear and convincing. 
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If, in any case, we have no other evidence to offer than that fur¬ 
nished by Marsh’s process — a case in which the quantity of 
poison must be infinitesimal, and the metallic deposits propor- 
tionably minute,—it would be better to abandon the evidence 
altogether, than to maintain that poison is present from results 
which admit of no sort of corroboration; for all who have 
experimented on the subject, must have perceived the utter in¬ 
efficacy of applying liquid tests to determine the chemical pi’o- 
pcrtics of imponderable and scarcely visible sublimates. This 
appears to me to have been the most objectionable part of the 
evidence in the well-known case of Madame Laffarge (1840). 
Orfila admitted that he had obtained only a few deposits, so 
slight that they could not be weighed. He estimated the 
united weight at half a milligramme ('0077 gr.), or about the 
one hundred and thirtieth part of a grain. 

When reliance is placed on the blackening of a solution of 
nitrate of silver as evidence of the presbnee of arsenic, it must be 
remembered that sulphuretted hydrogen will produce the same 
effect, and that sulphur is often contained in zipc.- The gas 
should either be first passed through a solution of a salt of lead,— 
or so entirely decomposed by heat, that metallic arsenic is ob¬ 
tained in the tube through which the current is passing. 

Delicacy of Marsh's process. —Marsh’s process is undoubtedly 
one of great delicacy. _ MM. l^anger and Flandin assert that 
metallic deposits may be procured when the arsenic forme only 
the 2,000,000th part of the liquid examined. (De I’Arscnic, 83.) 
M. Signoret states that he has procured metallic deposits with 
only the 200,000,000th part of arsenic in the liquid: this is in 
the proportion of one grain of arsenic dissolved in about 400,000 
ounces, or 3000 gallons of water! As the delicacy of this test 
has been already made a subject of discussion in a Court of law 
{The Queen against Hunter, Liverpool Spring Assizes, 1843), 
it may be proper to offer a few remarks respecting it. It was 
stated at that trial, that the one-millionth part of a grain of 
arsenic might be rendered visible by Marsh’s test; and the judge, 
guided by this statement, put the 4][ucstiori to another medical 
witness, whether arsenic could be so removed from the stomach 
in three days, as that it would be impossible to discover the 
one-millionth past of a grain in the body. It appears to me 
that the facts relative to the delicacy of tests are not always 
stated with sufficient clearness on these occasions. Thus we 
have to consider two points, — 1. The total quantity of poison 
ex^rimented on; and 2. Tlie degree of dilution, or the total 
quantity of liquid in which the poison is dissolved or suspended. 
There is'no doubt that considerably less than the millionth part 
of a grain of arsenic may, by Marsh’s test, be rendered visible 
on a glass plate: it is possible to distinguish with the eye a piece 
of leaf-gold which would weigh less than the ten-millionth part 
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of a grain ; but the practical question is, whether this test will 
enable us to discover arsenic in a single drop of a solution, made 
by dissolving one grain of the poison in a million grains or 
sixteen gallons of water! If not, the statement amounts to 
nothing ; for it is clear that if more than one drop of such an 
extremely diluted solution bo taken, the test is acting upon a 
larger quantity of arsenic than the abov^j form of expression 
would indicate. I have generally found that the fractional 
quantity stated to be detected, refciTed rather to the degree of 
dilution than to the absolute quantity of poison present; whereas 
a test may fail to act, as it has been already stated, either from 
the smallness of the quantity of poison present, or from the 
large quantity of water in which it is diffused. The results of 
my own experiments are, that when arsenic is mixed with the acid 
liquid in a tube capable of holding two fluid ounces, very faint and 
scarcely perceptible deposits begin to be formed on a glass plate, 
with a quantity equal to the 2160th part of a grain: the diffusion 
here being equal to two million times the weight of the poison. 
With the 1080th part of a grain in the same quantity of water 
(the arsenic forming therefore one-millionth part), slight brown 
annular stains were procured. The annular form is probably 
due to the central portion Of the minute film being volatilised 
by the heat of the j)oint of the flame :—unless the glass is spee¬ 
dily removed, the whole of the deposit may vanish. With the 
720th«of a grain, the arsenic being in the proportion of about the 
800,000th part of the liquid, the stains were much more decided, 
but quite imponderable. With the 100th grain in one fluid-ounce 
of water (the 48,000th part), and the 67th grain in two fluid- 
ounces (the 64,800th part), the deposits on glass were decided 
and characteristic; and it is at this point that the process begins 
to be safely available for the purposes of legal medicine. M. 
Villain has attempted to determine how many metallic deposits 
can be obtained from a given weight of arsenious acid. The 
result at which he arrived is, that l-65th part of a grain of white 
arsenic will yield on an average 226 metallic deposits of an 
average diameter of the l-12th of an inch. (Jour, de Chimie, 1846, 
p. 611.) The average weight of each, therefore, even supposing 
there were no loss, would be about the l-15000th part of a grain. 

Reinsch’s process. — Hugo Rcinsch first published an account 
of this process, which originated in an accidental discovery of 
arsenic in muriatic acid, in 1843. (See Ann. d’Hyg. 1843, vol. i. 
p. 439.) Soon after the announcement, I examined the appli¬ 
cation of the process to the purposes of Medical Jurisprudence, 
and a full account of the results was published in the British 
and Foreign Medical Review for July 1843, p. 275. It has 
since been extensively employed in this country in medico-legal 
practice. While it is open to fewer objections than the process 
of Marsh, it is preferable in its simplicity, and in the facility of 
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its application. It enables the analyst to trace arsenic to a 
minute degree in all its combinations, if we except arsenic acid 
and the arseniates ; and in referenctf to these compounds, it is 
inferior in delicacy to the process of Marsh. One substance 
only is required of which the purity must be guaranteed, namely,- 
the muriatic or hydrochloric acid. (Exp. 5, p. 385, ante.) 
Metallic copper, either in the form of freshly-polished foil or 
wire, is used for the separation of the metal. The material best 
adapted for this process is the finest copper-wire woven into a 
gauze containing from twelve to sixteen thousand apertures to 
the square inch. A small piece of this, by reason of the exten¬ 
sive surface presented, will enable the analyst to collect a com¬ 
paratively larger proportion of arsenic th.an would be deposited 
on the foil. The arsenic adheres to it with greater firmness, and 
the gauze will indicate by a change of colour the presence of the 
poison, when the appearance on the foil would be indistinct. 

The liquid suspected to contain arsenic is mixed with from 
one-sixth to one-eighth part of its volume of muriatic acid (free 
from arsenic), and brought to the boiling point. A solid is 
simply boiled in distilled water containing about the same 
proportion of acid. When brought to th^boiling point, about 
half a square inch of copper gauze is introduced, and if arsenic is 
present, even in a small quantity, this is indicated by the copper 
acquiring an iron grey colour. The gauze is removed, washed 
in water to free it from any trace of acid,—dried on blotting 
paper and in a warm current of air, rolled into a small cylinder 
and placed in a dry and warm reduction-tube. Heat is now 
gradually applied to the cylinder of coated copper, and the 
metallic arsenic, in subliming, is deposited in a cool part of the 
tube in the form of a ring of brilliant octahedral crystals of white 
arsenic. These may be identified by the microscope, and then 
tested in the manner described (under Exp. 7, p. 386 or p. 387). 
When the quantity of arsenic is small, the polished copper 
merely acquires a faint greenish blue or bluish tint, and the 
time required for the deposit is materially affected by the 
quantity of water present, or, in other words, the degree of 
dilution. But one great advantage is, that we are not obliged 
to dilute the liquid in the experiment, and there is no mate¬ 
rial loss of arsenic after the copper is introduced, as in Marsh’s 
process: — the whole may be removed and collected by the 
introduction of successive portions of the metal. This process 
is extremely delicate, the results are very speedily obtained, and 
are highly satisfactory. Among the eautions to be observed are 
these: 1. Not to employ too large a surface of copper in the first 
instance; and 2. Not to remove the copper from the liquid too 
soon*» "V^en the arsenic is in small quantity, and the liquid is 
i^liluted, the deposit does not take place sometimes for half 
If the copper is boiled in the liquid for an hour or longer. 
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it may acquire a dingy tarnish, in the absence of arsenic, from the 
action of the acid only (oxychloride of copper). This is known 
by its yielding no crystalline sublimate when heated, its want of 
metallic lustre, as well as by its being easily removed by'friction. 
Objections. — Certain objections have been urged to this process. 
1. Arsenic may be present in the muriatic acid: this is at once 
answered by boiling the copper in a mixture of the muriatic acid 
and water before adding the suspected liquid. This should 
always be a preliminary experiment. In the case of Mrs. Wooler 
(Durham Winter Assizes, 1855), some doubt was thrown on the 
scientific evidence by reason of the use of arsenical muriatic 
acid. The discovery of the impurity was not made until after 
the analysis was completed. 2. Another objection is, that other 
metals are liable to be deposited on copper under similar cir¬ 
cumstances. This is the case with Antimony, whether in the 
state of chloride, or of tartar-emetic; and it is not always easy 
to distinguish by the appearance the antimoniul from the arsenical 
deposit. Should the quantity of antimony be small, the deposit 
is of a violet tint: if large, of an iron-grey colour, resembling 
arsenic. In this case a portion of the solution may be greatly 
diluted, when the peculiar violet-red colour of the antimonial de¬ 
posit will be made apparent. There is one answer to these objec¬ 
tions, namely, that from an arsenical deposit, octahedral crystals 
of arsenious acid may be procured by slowly heating the copper, 
and the crystals may be proved by other tests to be those of wliite 
arsenic. Such a corroboration is necessary, because the crys¬ 
talline form of arsenious acid is not always distinguishable by 
the eye; and the antimonial deposit gives a white amorphous 
sublimate, which, however, is quite insoluble in water. Care 
must be taken not to mi.stake minute spherules of water, mercury, 
or muriatic acid for detached crystals of arsenious acid; and 
here the microscope will be found of great service. The facility 
of applj'ing Reinsch’s process renders it necessary that the ex¬ 
perimentalist should be guarded in his inferences. It is not 
merely by the production of a deposit on copper that he judges 
of the presence of arsenic ; but by the conversion of this deposit 
to arsenious acid, demonstrable by its crystalline form and its 
chemical properties. If a deposit take place on copper, and 
. arsenious acid cannot be obtained by heating it, then the evidence 
of its having been caused by arsenic is insufficient. Owing to 
the neglect of these corroborative results, antimony and other 
substances have been occasionally mistaken for arsenic. Bis¬ 
muth, silver, mercury, gold, and platina, are deposited on 
copper from diluted solutions under similar circumstances:— 
the four last-mentioned metals being rapidly deposited in a edd 
acidulated solution. The depo.sits of the three first metals have 
a silvery white appearance, quite unlike that of arsenic, and the 
only volatile metal among them is mercury, which is sublimed 
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in the form of bright metallic globules, visible to the naked eye, 
or by the aid of a lens or microscope. Gold produces a yellowish 
or bronze-coloured deposit. Platina produces a deposit like 
arsenic, but it is fixed ; no sublimate can be obtained from it. 
An alkaline sulphurct, or sulphuretted hydrogen, if present, as 
in a putrescent liquid, may give a tarnish to coj>pcr: but this is 
a fixed stain of sulphurct of coppei*. All objections arc at once 
answered by the j)ro&uction of a crystalline sublimate, and the 
chemical proofs of its properties. The above facts show that a 
mere deposit or tarnish on copper cannot be relied on as a proof 
of the presence of arsenic. 

Delicacy of Reinsch's process .—This test failed to detect the 
4,000th part of a grain of arsenic in thirty drops of water, the 
dilution being equal to 120,000 times the weight of the arsenic. 
The deposit on copper commenced with a puri)lish-coloured film, 
when the quantity of arsenious acid was equal to the 3,G00th 
part of a grain in thirty drops of water, or under a dilution 
of 90,000 times its weight. It tvas very decided with the 
2,000th part of a grain in the same (juantity of tvatcr, but in 
neither of these cases could octahedral crystals of arsenious acid 
be obtained by heating the eoi)pcr. The following experiments 
will show how this test is liable to be affected by dilution:—The 
copper was coated in a few' seconds, when boiled in a solution 
containing the 4,000tli part of a grain in ten drops of water, 
although the test had failed to detect the same weight of arsenic 
in three times that qtiantity of w'ater. So again, the 2,160th 
part of a grain in thirty drops of water gave an arsenical deposit 
on copper; while the same <piantity in half an ounce of water, 
did not produce any change of colour in the metal. By concen¬ 
trating a diluted solution Avith the copper immersed in it, we shall, 
sooner or later, secure a deposit of the arsenic and at the same 
time prevent it from escaping in vapour as chloride of arsenic. 
The deposit adheres with great firmness to the copper-gauze. 
In examining one of these deposits after it had been loosely 
wrapped in paper for a period of nearly fourteen years, I found 
it of a broAvnish black colour and iridescent: the eighth of a 
square inch, Avhen heated, still gave a well marked ring of 
octahedral crystals of arsenious acid. 

There can be ho doubt that Marsh’s process Avill enable an, 
operator to detect a smaller quantity of arsenic than that of 
llcinsch; but Avhen Beinsch’s process fails to deltect arsenic, it 
Avould be hardly safe to trust to the CAudence furnished by the 
process of Marsh alone. Our law authorities have not yet been 
inclined to receive Avith favour chemical evidence when it is 
based on the fiftieth or the one hundred thousandth part of a 
grain.and the numerous mistakes respecting normal and cemetery 
arsenic, which have OAved their origin to too great a reliance on 
Marsh’s process, are a justification of this distrust. 
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Arsenic in liquids containing organic matter. — Arsenious acid, 
when in a state of solution, is not liable to be precipitated by any 
animal or vegetable principles, although all such substances render 
it less soluble in water. The liquid for analysis should be filtered 
through muslin, cotton, or paper, in order to separate any in¬ 
soluble matters. Should it be coloured, this is of^little moment, 
provided it be clear. If viscid, it should be diluted with water 
and boiled with a small quantity of muriatic acid ; on standing, 
•a deposit may take place, and this should be separated by a filter. 
A portion of the original liquid before boiling should always be 
filtered and tested for arsenic, in order to determine whether any 
of the poison is present in a state of solution. 

As a trial-t^st, we may boil in a portion of the liquid, strongly 
acidulated with ])ure muriatic acid, a small piece of copper gauze 
fixed to the end of a fine and yiolished copper wire. In & few 
seconds, if arsenic be present, the co]>per will acquire a grey 
metallic coating. If, after half an hour, the copper remain un¬ 
changed, the arsenic, if present, must be in extremely minute 
jtroportion; if, on the other hand, the copper be covered by a 
grey deposit, it should be dried and heated in a reduction-tube 
in the manner already described. From several such slips of 
copper, or copper gauze, a quantity of metallic arsenic may be 
procured, sufficient, on reconversion to arsenious acid, to allow 
either of a solution in water being made, to which all the liquid 
tests may be applied, or of its conversion by nitric acid to arsenic 
acid. (Exp. 7 ante, p. 386). Some organic matter may be de¬ 
posited in the meshes of the gauze: this may be removed, after 
washing in water, by wanning the gauze in alcohol. Or im¬ 
mersing it in ether or chloi'oform : it should be again washed in 
water and dried before heat is applied to it. When much oily 
matter is present, it is better to boil the organic substance with 
diluted muriatic acid, strain the liquid from it, through calico, and 
filter it through a wet filter before introducing the copper gauze. 
An even coating of arsenic was by this process obtained on cop¬ 
per gauze from the decomposed tissue of the stomach of a person 
who had been buried nearly two years. As the gauze is re¬ 
markably hygromctric, it always requires to be thoroughly dried 
in a warm current of air before it is submitted to heat in a 
reduction-tube. The arsenical nature of the deposit on copper 
must be then established by the microscope and the tests already 
described (ante, p. 398). In a fine sublimate, derived from 
some hay in the stomach of a horse that had been killed by- 
arsenic, I counted twenty-eight distinct crystals of arsenic (ar¬ 
senious acid), in a space the 1 -2000th of an inch square. The 
greater number of these crystals had a diameter of the 1-2000th 
of an inch ; some distinct octahedra, which had a diameter less 
than the l-4000th of an inch, were recognized among them. 

By this process, the 144th part of a grain of arsenic was detected 
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in two fluid-drachms of gruel, milk, porter, and other organic 
liquids, in so many different experiments. It was also thus 
easily separated from wine, brandy, the liquid contents of 'the 
stomach, the blood, and the tissues of the viscera. (Brit, and For. 
Med. Kev., July 1843, p. 281.) Here our analysis might bo 
closed, if the object were to determine only the presence of arsenic, 
since a case can rarely occur in medico-legal practice, in which 
it would be necessary to extract the whole of the poison from the 
contents of the stomach or intestines, or from all parts of the body. 

Another process for procuring evidence of the presence of this 
poison in liquids, consists in transforming the arsenious acid 
to the state of sulphurct, by a current of sulphuretted hydrogen 
(ante, p. 389). The liquid should be first boiled, a little diluted 
muriatic acid added, and then filtered to separate organic matters. 
This,object may be further accomplished by adding to the filtered 
liquid, when cold, one-third of its bulk of alcohol, again filtering 
and concentrating the liquid by evaporation. Sulphuretted hy¬ 
drogen gas may now be freely passed into the liquid acidulated 
with either of the acids mentioned. When the precipitation has 
ceased, the liquid should be filtered, the precipitate collected, and 
dissolved in ammonia to separate it from organic matter: it may 
then be obtained by evaporating the ammonia. That the yellow 
compound is sulphuret of arsenic may now be proved by the tests 
elsewhere described (ante, p. 390). The sulphur process succeeds 
only when the quantity of arsenic is large. 

Arsenic is soluble in oil. It may require analysis either in this 
state, or mechanically diffused in fat, butter, tallow, or similar 
substances. From these mixtures it may be separated by boiling 
them in a suflScient quantity of water, with about one-tenth part 
of muriatic acid. The aqueous solution may then be freed from 
the oil or fat by passing it through a filter previously saturated 
with water, and the arsenic obtained by sulphuretted hydrogen, 
or by Reinsch’s process. (See ante, p. 397.) 

Contents of the stomach. Vomited matters .—The contents of 
the stomach are often mixed with lumps of ai'scnic, which may 
be separated by throwing those i)ortions that do not pass through 
a filter into a large glass of distilled water, and after giving to it 
a circular motion, suddenly pouring off the supernatant liquid, 
when the heavy portions containing arsenic will be found at the 
bottom. The lumps may sometimes be left in the contents; they 
may then be easily removed, dried on filtering paper, and tested 
(see ante, p. 385). If the arsenic has been taken in fine powder, 
there will be no lumps, but it will probably be deposited in 
masses, mixed with mucus and blood, on the coats of the organ 
in those parts where it is much inflamed and ulcerated. The 
arsenic in this state looks like moistened plaster of Paris, but it 
is of a darker colour, and when examined by a lens it is crystal¬ 
line. It may be removed on a spatula, Spread in masses on 
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filtering paper, and slowly dried. As it dries, the granules will 
detach themselves from the mass. It is necessary to examine 
the arsenic carefully, with a view of determining whether the 
white particles are or are not mixed with either of the colouring 
matters required by the Act of Parliament (ante, p. 353),—indigo, 
or soot. The microscope should here be used for the examina¬ 
tion of the dried sediment, and after this examination it may be 
tested either by the reduction-test (p. 386) or by lieinsch’s process 
(p. 397). The suspected particles, or even the stained portions 
of paper on which the organic matter ha§ become dried, may be 
boiled with muriatic acid and copper gauze. Mucus, blood, or 
even a layer of the mucous membrane of the stomach, may be 
thus easily tested. This is in general the only method which it 
is now necessary to employ. By the use of numerous tests and 
processes, a witness exposes his evidence most unnecessarily to 
many ingenious objections. It is sufficient to obtain the deposit on 
copper: to convert this by heat to crystallised arsenious acid and 
to test the sublimate. We thus avoid the troublesome and com¬ 
plex method of separating organic matter from arsenic. Care 
must be taken in examining a stomach not to confound pieces 
of bread or lumps of fat or adipocerc with arsenic. Small poi'- 
tions of such substances appear very much like lumps of the 
poison. In the stomachs of exhumed bodies a crystalline sub¬ 
stance is sometimes found, resembling arsenic in appearance, but 
not in properties. It is the ammonio-phosphato of magnesia 
derived from putrefaction. 

The liquid contents may yield no arsenic, although the poison 
is present. I have found solid arsenic spread over the coats of 
the stomach in two cases, when the liquid contents yielded no 
traces of the poison in solution. In the same way I have de¬ 
tected no arsenic dissolved in tea when it was abundant in the 
sediment. (Qweerev. Lever, 1845.) If none should be found 
cither dissolved in the contents of the stomach or on the surface 
of the organ, we must remove the inflamed and ulcerated por¬ 
tions of the mucous coat, or even the whole of the stomach 
cut into small pieces, and boil the cut portions with diluted mu¬ 
riatic acid and copper for half an hour. The liquid may be then 
flittered and tested. It may happen that no arsenic will be de¬ 
tected in the contents of the stomach or vomited matters, until 
after they have been boiled for at least one or two hours, and the 
organic matter broken up. 

Detection of absorbed arsenic in the tissues. — When arsenic 
cannot be detected in the liquid contents of the stomach, it is 
necessary to examine the blood, secretions, muscles, or viscera of 
the deceased for that portion of the poison which has been 
In most cases of acute poisoning, arsenic will be found, but in 
variable quantities, in every one of the soft structures of the body 
—^more abundantly in the organs of the abdomen than elsewhere. 
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In general a medical witness has it in his power to make a 
selection ; but even here criminal ingenuity may be exerted to 
defeat his evidence. In a case tried in France in 1846, the body 
of a man named Glceckler, who was alleged to have died from 
poison administered by his wife, had been clandestinely removed, 
and thrown into the soil of a privy, where it was subsequently 
found. The abdomen had been opened, and the organs re¬ 
moved, witji the intention of obliterating all traces of the criminal 
act which had been perpetrated. The proofs of criminality rested 
entirely upon the chemical evidence, for the symptoms were not 
well marked. It was clearly shown at the trial, that the wound 
in the abdomen had been made after death: and arsenic was 
readily extracted from the soft parts of the body in sufheient 
quantity to be weighed. The accused was convicted. (Ga*. 
Med. Sept. 12,*1846, 720.) From this account it will be per¬ 
ceived, that but for the process of detecting arsenic in the tissues, 
this crime must have passed undetected and unpunished. Ex¬ 
cept by the entire destruction of the body in a case of arsenical 
poisoning, a criminal cannot now defeat the objects of a chemical 
investigation. Dr. Schad'er met with a case in which an attempt 
was made by the accused to destroy the dead body by fire. A 
woman had suffered from .symptoms ofj^oisoning by ar.senic, and 
died in about eight hours. Notice was given to the husband that 
there would be an inspection of the body, and on the next night 
his house was found in flames. The dead body of the wdfe was so 
burnt that it could scarcely be recognised. The stomach, how¬ 
ever, had not been entirely destroyed, and in the shrivelled 
remains of this, some particles of solid arsenic were found. The 
facts were clearly proved again.st the husband. (Casper, Vier- 
• teljahrschrift, B. 14, II. i. Juli 18.58, p. 88.) 

In the case of the Queen v. Hunter, tried at the Eiverpool 
Spring Assizes, 184.3, arsenic could not be detected in the con¬ 
tents of the stomach and bowels : as no analysis was made 
for absorbed arsenic (ante, p. 39), the benefit of the omis¬ 
sion was given to the accused person. In the case of the 
Queen v, Thoman (Cardiff Summer Assizes, 1843), no arsenic 
was found in the contents of the stomach and intestines of one 
of the deceased persons ; but the poison is stated to have been 
detected in the liver by the coarse process of incineration with 
nitre. This evidence, although attacked in cross-examination . 
on the ground (now refuted) that arsenic was a natural con¬ 
stituent of the body, was received as a satisfactory proof of the 
presence of the poison. There are few cases in which this 
branch of the analysis should not be resorted to, although it entails 
much additional trouble. The detection of arsenic in the tissues 
milltes it clear, under the limitations elsewhere pointed out (^.nte, 
pk<li2), that the poison must have been introduced during life, 
and that it has most probably caused death; its detection 
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merely in the contents of the stomach or intestines, docs not give 
this absolnte proof. Besides, the poison found in these contents 
is not that which has caused death; this, as it has been else¬ 
where stated, must be referred to the portion of poison which 
has entered the blood by absorption. It is worthy of remark 
that Under the Medical Witnesses’ Act (6 and 7 William JV. c. 
Ixxxix.), a medical practitioner is only required to make “an 
analysis of the contents of the stomach or intdStines,” and for 
this only is a fee allowed ! 

The processes commonly employed for the discovery of 
arsenic in the tissues, are those c)f Marsh and Reinsch; and 
Marsh's process has been almost universally employed by con¬ 
tinental and English chemists. When an organic liquid, con¬ 
taining arsenic, is placed in the apparatus, there is a frothiness 
produced which interferes with the combustion of the arsenu- 
retted hydrogen. Various plans have been proposed to remove 
this inconvenience by destroying the organic matter, and pro¬ 
curing the arsenic in a form convenient for testing. In 1839, 
Orfila suggested the deflagration of the organic matter (brought 
to a state of dryness) with powdered nitre, lie subsequently 
advised that the organic matter, finely cut up, should be boiled 
in a weak solution of jmtash, and mixed with twice its weight 
of pure powdered nitre. The saline residue obtained on evapo¬ 
ration tvas then deflagrated by projection in small quantities in 
a red hot crucible. Another of his plans consisted in decom¬ 
posing the organic matter by strong nitric acid,—bringing it 
to the state of a dry carboruiceous mass,-:—and acting on this 
by nitro-muriatic acid. The arsenic was subsequently dis¬ 
solved by water, and then placed in the apparatus. (See his 
Toxicologic, 18.02, i. p. 493.) These processes occasioned a* 
great loss of arsenic, and they had tha disadvantages that the 
jJresencc of any nitric acid or a nitrate interfered with the pro¬ 
duction of arsenuretted hydrogen. MM. Danger and Flandiu 
recommended the complete carbonisation of the organic matter 
by heating it in a quantity of strong sulphuric acid (proved to be 
free from arsenic), equal to about one-third of the weight. It 
thus forms a tarry-looking mixture, which should be brought to 
dryness. The dry carbonaceous mass is then treated on the plan 
recommended by Orfila. (Flaridin, Traite des Poisons, i. p. 618.) 
The vapours evolved during this operation are of the most 
offensive and persistent description. 

If sulphuric acid can be obtained pure, there is no doubt that 
this is the best mode of carbonising organic matter. The carbo¬ 
naceous ash should not be too strongly heated or, as pointed out 
by Blondlpt, there will be a loss of arsenic (Comptes Rcndus,1845, 
ii. i2). It will be found better for the conversion of the arsenious 
into arsenic acid, to use strong nitric in preference to nitro-muri¬ 
atic acid, as this will avoid the volatilisation of arsenic as chlo- 
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ride. After heating the mixture to expel the greater part of the 
nitric acid, the ash may be drenched with water until all that is 
soluble is removed. This may be brought to dryness in a porce¬ 
lain vessel, and again treated with nitric acid several times, until 
the residue is without colour. The acid residue dissolved in 
water should be neutralised by pure carbonate of potash, and 
when again brought to dryness, the arseniate of potash thus 
produced, (if ai^senic were present) maybe separated from the 
other salts by a small quantity of water. This solution may be 
introduced into Marsh’s apparatus. If a deposit of metal is ob¬ 
tained on glass, or porcelain, or a ring of metal in a tube, by 
heating the current of gas, these must be tested by the methods 
already suggested (ante, p. 386). When Marsh’s process is 
employed, I have found this to he the Iwst plan of proceeding 
for destroying organic matters and avoiding a loss of arsenic. 

In the event of Reinsch’s process being selected at this stage, 
it will be necessary to reconvert the arsenic acid, obtained by 
the above-mentioned carbonising process, to arsenious acid. This 
is effected by evaporating it to dryness with a strong solution of 
sulphurous acid. 

Fresenius and Babo destroy the organic matter by hydrochloric 
acid and chlorate of potash, and advise a scries of proceedings 
of a most minute and elaborate kind. In fact, this mode of de¬ 
tecting arsenic may be designated an exhaustive process. It 
provides for the exclusion of lead, bismuth, mercury, copper, tin, 
antimony, and other metals ; but in thus excluding many 
bodies which are never likely to be found, it encumbers the in¬ 
vestigation with the employment of so many ’chemicals, that a 
question m’ght fairly arise whether arsenic had not been actually 
introduced into the organic matter during the operation. I have 
known only one case in which it has been medico-Iegally em¬ 
ployed in this country, that of Meg. v. Wooler (Durham Wint# 
Assizes, 1855), and there fortunately the proof of death from 
arsenic was so clearly made out from other facts, that it was un¬ 
necessary to make this elaborate mode of testing a subject of 
cross-examination. The reader who is curious about this process, 
the complication of which, according to Orfila, surpasses all cre¬ 
dibility, will find the details in Orfila (Toxicologie i. 516, Otto, 
Ausmittelung der Gifte, p. 34, 1856, and Bocker, Die Vergif- 
. tungen, 1857, p. 88). 

Reinsch's process .— I have found that ReinscKs process, with¬ 
out any preliminary carbonisation, is well adapted for the sepa¬ 
ration of absorbed arsenic. I have by it separated arsenic from 
all the organs of the body, excepting the brain and spinal marrow. 
The organ suspected to contain deposited arsenic, is cut into the 
thinnest pieces. It is then digested at a gentle heat, with a mix¬ 
ture of one part by measure of muriatic acid (proved to be 
free from arsenic), and eight parts of water. When the struc- 
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turc of the organ is broken up, a piece of copper gauze, 
at the end of a fine and polished copper wire, is put into the 
vessel, and the liquid brought to the boiling point. If no deposit 
takes place in a few minutes, a little more muriatic acid may be 
added. If after half an hour, there is no change of colour in the 
wire or gauze, there is probably no arsenic present. The liquid 
may now be boiled down on the copper, and the metal again 
washed and examined. The quantity of gauze used must be 
small, until there is clear evidence of a free deposit, and then a 
number of pieces may bo successively added until the arsenic 
ceases to be deposited. The })ieccs of gauze which are coated, 
should be well washed in water, and if necessary in alcohol, to 
sejmratc adhering organic matter. They may then be tested for 
arsenic by the processes already described. The only precaution 
required here, is that the muriatic acid should be pure. The 
water, the copper, the acid, and the vessel, may be tested for 
arsenic before the addition of the substance sui^poscd to con¬ 
tain it. 

In January 1852, six ounces of a thick turbid fluid were taken 
from the stomach of a dog supposed to have been poisoned. As 
there was no poison present,—the copper-gauze remaining un¬ 
changed in colour, five drops of a solution of white arsenic, equi¬ 
valent to ('06) six-hundredths of a grain of the poison, were put 
into the mixture, and the whole was well stirred. In ten minutes 
the copper was coated of a steel-blue colour, and crystals were 
obtained from it by heat. The 16th part of a grain of arsenic 
was here detected, in about forty thousand times its weight of 
a complex organic liquid. 

Sometimes the red colour of the copper is seen, owing to the 
thinness of the arsenical deposit. In all cases it is advisable to 
dry the gauze, to heat a portion of it in a reduction-tube, and 
examine the sublimate, if any, by the microscope, before giving 
an opinion that arsenic is absent. 

Either of these processes will enable the analyst to separate 
arsenic from the tissues, lly Marsh’s process he can accumulate 
in a porcelain capsule, in a state convenient for testing, any 
number of metallic deposits. In reference to Reinsch’s process, 
so soon as the copper is covered by ai'senic, the chemical effect 
ceases : the use of gauze allows the operator to concentrate a 
large quantity of arsenic in a small space. This yields a ring of 
crystals sufficient for testing, or it may be made so by heating a 
number of pieces successively. There can be no doubt that 
Reinsch’s process is the most simple, and the least open to objec¬ 
tion in respect to the casual introduction of arsenic, as neither 
zinc nor sulphuric acid is required. It has also this advantage : 
while searching for arsenic in the tissues, it enables the operator 
to discover and separate at the same time both mercury and 
antimony, without interfering with the search for arsenic. 
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There is no douht that a portion of arsenic i.s lost by either 
process, and from the researches of Dr. (jrcoghegan., it appears 
that but little more than one-half of the arsenic deposited on 
copper in Reinsch’s process can be reobtained by sublimation 
in the crystalline state (Dublin Quarterly Journal, Feb. 1851), 
the rest being retained ns arsenuret of cojiper. So in the com¬ 
bustion of arsennretted hydrogen in Marsh’s process, there is 
an unavoidable loss of arsenic on each occasion that the jet is 
opened. Either process is, however, so delicate, th.nt even mak¬ 
ing due allowance for loss of the ])oison, the arsenic will be 
easily revealed when forming not more than from the 1-150th 
to the 200th part of a grain, and this is itself a poiin of delicacy 
in analysis which, when the issues of life and death arc involved, 
might almost suffice to justify a reasonable distnistof thorcsourccs 
of science. Orfila profe.sscd to have detected the 2,000,000th 
of a grain by Marsh’s pi ocess, but the smallest quantity on which 
he ever ventured to give evidence before a legal tribunal was in 
the well-known case of Madame Laffarge. llis evidence, how¬ 
ever, was strongly objected to. He admitted that the quan¬ 
tity which he obtained from the body of the deceased was too 
small to be weighed, but estimated it roughly at half a milli¬ 
gramme, i. e. about the one hundred and thirlielh part of a grain ! 
Jn this country, I am not aware that chemical evidence of the 
presence of arsenic in a dead body has ever been based on a 
smaller quantity than in the case of Margaret Wixhart. Dr. 
Christison did not detect more than the one-fortielh part of a 
grain of arsenic in the coats of the stomach; but this was deemed 
snfficieut chemical evidence, and the prisoner w’as condemned 
and executed. (Edin. Med. and Snrg. Jourm. xxvi. 23.) The 
smallest quantity on which 1 have had occasion to give evidence 
in criminal trials, was from half a grain to a grain, estimated as 
the quantity actrrally obtained in crystals from the stomach, 
intestines, and tissues. {Reg. v. Chesham, Essex Dent Assizes, 
1851, and lieg. v. Bacon, Eincoln Autumn Assizes, 1857.) In 
these two cases, the accused were tried and convicted on the 
charge of administering poison with intent to murder. The 
cause of death was not here at issue. 

Nevertheless there is a strong prejudice among lawyers that 
the.chemical evidence is defective unless the quantity found is 
sufficient to cause death. The irrelevancy and the absurdity of 
such a proposition, in a medical point of view, has been elsewhere 
pointed out (ante, p. 197). It would be just as reasonable, in a 
case in which a man has been killed by a discharge of small shot, 
to insist upon a failure of .proof of the cause of death, because 
only a single pellet has been found on the body. The value of 
chemical evidence does not depend bn the discovery of any par¬ 
ticular quanlity of poison in the stomach,—it is merely necessary 
; that the eTidehcc of its presence should be clear, distinct, -con- 
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clnsive, and satisfactory. At the same time a J|fe.sonablc objec¬ 
tion may be taken to a dogmatic reliance upon the alleged 
discovery in a dead body of minute fractional portions of a 
grain; and considering the great liability to fallacy from the 
accidental presence of arseijic in the articles used, the chemical 
evidence in the case of Laffar^e was of a most unsatisfactory 
kind, and should have been rejected by the Court. No man with 
any respect for his character, or for the common sense of a jury, 
would base chemical evidence on the thousandth, or less than 
the thousandth part of a grain of poison in a case of life and 
death: although he may make use of his alleged power fo detect 
this, or even a smaller quantity, for the purpose of procuring the 
acquittal of a notorious criminal. 

Quantitatite analysis.— 'I'he quantity of arsenic met with 
in a free state in the stomach and bowels after death, is subject to 
great variation. The quantiiy found has varied from half a 
grain to two ounces, or 9G0 grains (see ante, p. 3G1). The cir¬ 
cumstances which alFcct this quantity have been elsewhere.con¬ 
sidered (ante, j>. 183). In dealing with a liquid article of food or 
with the contents of a stomach, assuming that the arsenic is 
dissolved, we pursue the same plan. In some cases solid arsenic, 
in ]um[)s or ])owder, may be separated by wa.shing from the'eon- 
tents. In this case we simply collect it, dry it, and weigh it. 
A measured portion (one-fourth or one sixth) of the liquid should 
be acidulated with diluted muriatic acid, boiled and filtered. A 
current of sulphuretted hydrogen may now be jiassed into it, 
until there is no longer any precipitation. The liquid should be 
again boiled, and the preci))itated suljdiuret of ar.senic collected 
by decantation or on a filter, and thoroughly washed. While 
still moist, it may be dl.-solvcd in ammonia, and the ammoniacal 
liquid filtered into a balanced caiisule, from which the ammonia 
may be driven o#‘ by evaporation. The sulphuret of arsenic dried 
at 212° may now be weighed, and as every hxmdred grains of 
sulphuret represent eighty grains of white arsenic (100 : 80.'4), 
the quantity of the latter may be found sufficiently close for 
practical purposes in multiplying the weight of the precipitate 
by 4 and dividing the product by 5. 

When we are dealing with the tissues, the quantit}’’ of 
arsenic is generally too small for the application of this method. 
In all cases the deposited arsenic is in very small proportions 
(ante, p. 35), rarely exceeding a few grains in an organ like the 
liver weighing four or five pounds ; and according to Flandin, 
although this statement is not in accordance with tiio experience 
of others, nine-tenths of the, deposited arsenic are found in the 
liver, the other tenth being unequally diffused through the 
'other organs. (Op. cit. i. 564.) As a general rule, the liver 
will be found to contain the largest proportion, and next to this 
the spleen and kidneys, the heart and muscles containing the 
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smallest propm^n. I have sometimes found none in the liver, 
while it has been present in the other organs, and even in the 
bile contained in the gall bladder. 

In order to determine the proportion of absorbed arsenic in an 
organ (e.g- the liver), which unde^; any circumstance can be 
done only approximately; we take a weighed quantity (four 
ounces), slice it and treat it by Keinsch’s process (ante, p. 397), 
separate the whole of the arsenic by copper gauze, and deter¬ 
mine or estimate the weight of the sublimates obtained—doubling 
this weight to allow for the unavoidable loss, and calculating, 
from thd quantity found in four ounces, the quantity diffused 
through the whole of the liver. Another portion of liver may be 
examined, if necessary, to correct the result. I believe that the 
quantity thus determined is always below the amount actually 
present. Some prefer the determination of the quantity from a 
given weight, by passing the arsenuretted hydrogen, generated 
in Marsh’s apparatus (by the process described ante, p. 392), 
into a weak so'ution of neutral nitrate of silver, until there is 
no longer any blackening. The arsenic is here supposed to be 
converted entirely to arsenic acid; the surplus silver is cautiously 
removed by hydrochloric acid, and after filtration and evaporation 
to dryness, the arsenic is precipitated from the residue dissolved 
in water by sulphuretted hydrogen. (Orfila, Op. cit. i. 173.) 
Another plan consists in passing the arsenuretted hydrogen 
through a tube of infusible glass, dipping into a solution of 
chloride of gold, and when air is expelled, applying heat to the 
tube. Metallic arsenic is deposited, and any portion of gas 
which escapes -decomposition is collected and dissolved in the 
solution of gold which it decomposea (Orfila, i. p. 512.) The 
quantity thus obtained is determined by a process similar to that 
above mentioned. In pursuing these methods, there may be a 
loss of arsenic in carbonising and heating to drypess the organic 
matter with sulphuric acid; a portion of arsenic is liable to be 
separated and deposited in the apparatus used; and it is not 
improbable that a portion combines with the reduced silver and 
gold. 
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CHAPTER 24. 

NON-DETECTION OF AB8ENIC — PAKTIAD OR ENTIRE ELIMINATION 

OP THE POISON — NORMAL ARSENIC-ARSENIC NOT A CON- 

STIT0ENT OF THE HUMAN BOOT-ARSENIC IN ARTICLES OP 

FOOD — IN seed-corn-ITS DETECTION IN EXHUMED 

BODIES AFTER MANY YEARS-INFERENCE OP DEATH FROM 

POISON IN SUCH CASES — CEMETERY-ARSENIC — BURIAL OP 
BODIES IN ARSENICAL EARTH — EVIDENCE FROM THE ANALYSIS 
OF EARTH-PRESERVATIVE EFFECTS OP ARSENIC. 

Non~detection of arsenic .—It is an important medico-legal 
fact, that in many undoubted instances of arsenical poisoning, not 
a trace qf the poison can be found in the stomach or its contents. 
Several of these cases have occurred within my knowledge. 
In onet a girl took an ounce of the poison, and died in seventeen 
hours: there.was much vomiting and purging, and the stomach- 
pump was used,—facts that might sufficiently account for the 
non-detection of poison in the bodyl In a second, nearly two 
ounces of arsenic were swallowed, and the person died in eight 
hours. No arsenje was discovered in the stomach. Even when 
there has been no vomiting and purging, the poison is not always 
found, but then the dose is generally small. Thus, in a case 
referred to me by Mr. Veasy, no arsenic could be detected in the 
stonvich, duodenum, or their contents, although the patient had 
had neither vomiting nor purging. Reasons have been already 
assigned for the non-discovery of the poison (see ante, p. 38 and 
185). 

It is important, in reference to absorbed arsenic in the tissues, 
to observe, that the poison may be found in them even at 
an early period, when it is cither absent or only doubtfully pre¬ 
sent in other parts. In a case referred to me by Mr. Gell, 
coroner for Sussex, in May, 1854, the deceased Burton died 
within four hours after he had been attacked with symptoms of 
poisoning by arsenic. Arsenic was found in small quantity in 
the stomach ; but it was also detected in the liver and spleen 
(ante, p. 35). The precise time at which the poison was taken 
could not be determined ; but the fact mentioned shows that its 
deposition in the tissues takes place very rapidly. In the cases 
of the Atlee family, referred to me by Mr. Carter, coroner for 
Surrey, in January, 1854, the body of the mother was exhumed 
after a month. Arsenic was not found in the stomach or bowels; 
but it was readily detected in a small portion of the liver. The 
poison had probably been taken several days before death. This 
fact is of considerable importance in relation to a medical 
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opinion of the presence or absence of poison in a dead body. It 
is very commonly the practice to coniine an analysis to the 
stomach and bowels only ; &nd when no poison is found therein, 
to report that no poison exists in the body, and to refer death to 
natural causes. It is clear, however, from the above case, that 
such an opinion might be erroneous unless the liver or spleen 
had undergone a chemical examination. In reserving viscera 
for analysis, a portion of the liver should therefore always be 
examined. It need hardly be observed that in these analyses the 
organs should be separately examined. The detection of arsenic- 
in many and different parts of the body often furnishes im¬ 
portant information regarding the time at which the poison was 
. taken. The stomach should be examined separately from the 
intestines ; and among the intestines, it is desirable to make dis¬ 
tinct analyses ’ of the duodenum and the rectum. The liver, 
heart, spleen, and kidneys should each be examined separately 
if they have not been pieced in contact with each other, or in 
contact with the stomach. When the quantity of poison is 
small (as indicated by trial-tests), or but small portions of the 
organs can be obtained, then it may be proper to combine dif¬ 
ferent viscera in one analysis. In an important case, which was 
the subject of a criminal trial, the stomach, intestines, liver, 
spleen, and other organs, were, as I am informed, associated in 
one mass. This gave much less trouble to the operators ; but 
although arsenic was found in small quantity, it was impossible 
to fix upon the organ which had contained it, or even to state 
with certainty that it had not been accidentally introduced in 
the materials employed in the investigation. 

If the person has lived fifteen or sixteen days after having 
taken the poison, no trace of arsenic may be found in the sto¬ 
mach, bowels, tissues, or in any part of the body. Orfila had 
expressed this opinion from his experiments on animals} its 
correctness has been strikingly confirmed by the case of Dr. 
Alexander, who died in sixteen days from a dose of arsenic 
taken by mistake in arrow-root. Dr. Geoghegan, who was 
deputed to make an analysis of the stomach, and other viscera, 
found no trace of the poison, either absorbed or unabsorbed, in 
any part of the body which he examined. (See Med. Times and 
Gazette, April 18,1857, p! 389 and p. 40; also ante, pp, 38, 40.) 

A case occurred in France which clearly shows the great im¬ 
portance attached to this part of the analysis. A woman was 
accused of having destroyed her husband by arsenic. The wit¬ 
nesses who had the investigation of the case, detected arseiiic in 
. the liquid contents of the stomach in well-marked quantity ; but 
they omitted to extend the analysis to the tissues. The parties 
who were required to express an opinion of the cause of death 
from the ipcdical facts, declared that the proofs of death from 
arsenic were insufficient, because, in order to justiiy this infer- 
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eiKje, the poison should be detected in the tissues of the body. 
The counsel in defence contended that the proof of poison had 
failed, and the jury acquitJtcd the prisoner. (Gaz. Med. 3 Jan¬ 
vier 1846, p. 18.) It is very true that in an unknown case the 
presence of arsenic in the contents of the stomach may not be an 
absolute proof of death from this poison, unless there be at the 
same time some confirmatory evidence from symptoms and ap¬ 
pearances ; yet, when these exist, the omission to examine the 
tissues cannot be fairly urged as an objection to the medical 
opinion of death from poison. On these occasions the proof that 
death was caused by arsenic, must rest upon the evidence from 
symptoms and appearances, as well as on the moral circum¬ 
stances of the case. On the other hand, when arsenic is dis¬ 
covered either in a free state in the stomach, or in an absorbed 
state in the tissues, a presumption may arise, that if not 
casually introduced during the chemical analysis, its pre¬ 
sence may admit of explanation without reference to a criminal 
charge. 

Norrnal arsenic.—Arsenic not a constituent of the human body ? 
—In the year 1838, Orfila announced from his experiments that 
arsenic was a natural constituent of the human body, exiting 
especially in the bones, and also probably in the muscular sys¬ 
tem. (Ann. d’Hyg. 1839, ii. p. 467.) This statement was 
confirmed by M. Devergie (Ann. d’llyg. 1840, p. 1.54), and 
rules were given by these chemists to distinguish normal arsenic 
from that which had been taken as a poison ! The experiments 
of many English chemists, as well as those performed before the 
Academy of France by M. Orfila himself, have shown that 
arsenic does not naturally exist in any part of the animal body, 
and that there must have been a fallacy in his early experi¬ 
ments. The following is an extract from the report published 
by Orfila :—“ (^Experiences pour rechercher Varsenic dans le corps 
de Vhommed Vetat normal.') Dans douze experiences faitespar les 
commissaires avec la chair musculaire, avec des os plus oumoins 
calcines et traites tantot par I’acide chlorhydrique a I’air libre ou 
en vaisseaux clos, et avec du bouillon de bteuf, on n’a jamais 
obtenu d’arsenic (arsenic normal).” (Rapport de I’Acaddmie 
Boyale de Mddecine, &c. par M. Orfila, 1841, p. 45.) M. 
Flandin showed that the efiect mistaken by Orfila and Devergie 
for that of arsenic, probably arose from the presence of phosphite 
and sulphite of ammonia mixed with animal matter. (Op. 
cit. i. 617.) (For a full statement of the facts, see Flandin, 
i. 728.) If arsenic were a normal constituent of bone, the pro¬ 
cess of incineration would probably remove it. M. Legrip states 
that he has found what he thought was arsenic by dissolving 
bone in diluted muriatic acid (Journal de Chimie, Mai 1847, 
p. 261.) ; but assuming that it was arsenic, it was most .pro¬ 
bably coutmned in one of the acids qsed. It was only after 
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incineration that Orfila professed to have discovered awenic in 
bone. In 1840, a man was condemned to death in France on a 
charge of murder by poison ten ^ears toiler the perpetration of the 
aJleged crime. The chemical evidence against him was derived 
from an analysis of some of the bones of the deceased, in which 
arsenic was reported to be present by certain provincial prac¬ 
titioners, as well as by Orfila! (Journal de Chimie Medicale, 
Fevrier 1847, p. 82.) If it were proved that arsenic existed 
naturally in bones, the discovery of it in this instance could not 
be said to have furnished evidence of the corpus delicti; for by 
what intelligible rules could normal arsenic be distinguished 
from the minute portion taken into the system by absorption ? 
Arsenic, when taken as a poison, sometimes enters into, and is 
deposited in bones, and it may be there detected (see ante, 
p. 46). 

It is singular how long an en-or in medical jurisprudence, 
when once diffused on high authority, will continue to find circu¬ 
lation, although the experiments upon which it was based may 
have been long since refuted. The refutation of Orfila’s opinion 
that arsenic existed as a natural constituent of bone, took place 
in 1B41; but few cases of poisoning by arsenic even now come 
to trial in which the most ingenious objections, founded upon his 
first and incorrect experiments, are not urged to the chemical 
evidence of the presence of this poison. Rightly or wrongly, 
applicable or inapplicable, they are invariably raised by a coun¬ 
sel in defence. (See case of Iteg. v. Richardson, Med. Gaz. 
xxxvii. 919.) In one instance in which I was called upon to 
give evidence, where about five grains of solid arsenic were 
found lying on the mucous membrane of the stomach. Or- • 
fila’s view, that m-senic was a natural constituent of the 
tissues, was opposed to the chemieal evidence. The in¬ 
applicability of the objection in this case was immediately 
made evident by the judge asking the question, whether 
it was possible for a human being to generate sponta¬ 
neously in the cavity and upon the surface of his stomach, five 
grains of solid arsenic! In the case of Gilmour (Edinburgh, 
Jan. 1844), Dr. Christison very properly said, in answer to an 
objection taken to his evidence on the detection of arsenic in 
the liver, “ that it was no constituent part of the human body, 
and was not formed in it. The individual (Orfila) who first 
promulgated this theory, only argues now that small quantities 
are found in the bones ; but in three several experiments before 
the Academy in Paris, he was unable to show it.” Even if 
arsenic , existed naturally in bone, bones are either not analysed, 
or they are not made the sole bases of chemical evidence.. 
(See Lehmann’s Physiological Chemistry, vol. i. p. 449.) 

Arsenic in articles of food. — The detection of the po&on in 
small quantity in the body may be assigned to the accidental 
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presence of arsenic in food or medicine which the deceased 
may have taken. The muriatw acid which is used in making 
unfermented bread occasionally contains Arsenic. Vinegar pre¬ 
pared by the distillation of acetate of soda with arsenical sul¬ 
phuric acid sometimes contains it. The proportion of metallic 
arsenic found in vinegar was the l-2200th part, or less than 
seven grains to thirty-five ounces. (Journal de Chimie, 1846, 
p. .330.) It was, however, of such a strength that it would re¬ 
quire dilution with five or six parts of water before it would be 
employed for culinary or alimentary purposes; hence the quan¬ 
tity of arsenic present was insnfficieut to produce injurious con¬ 
sequences, or to interfere with the inferences from a chemical 
analysis, except when imponderable traces are relied upon. 

It has been suggested that alum, used in the making of bread, 
may sometimes contain arsenic as an impurity, and the poison 
thus Conveyed into the body in an ordinary article of food. 
The alum of this country does not usually contain arsepic; and 
when present, as arsenic docs not accumulate, it would require 
an enormous quantity of bread, recently eaten, to leave a per¬ 
ceptible trace in the body. A more important suggestion is, that 
flmr is sometimes put into sacks which have had arsenic in 
thitn for the purpose of steeping corn, or corp steeped in arsenic 
may have been accidentally mixed with ^nstee{)ed corn. The 
circumstances, however, surrounding the Case, generally furnish 
an explanation of the facts. 

Seed-corn is often soaked in a solution of arsenious acid in 
order to destroy the spores of the fungi producing smut; it might 
be sup})osed that some of the poison would exist in the crop, and 
when eaten as bread might slowly impregnate the system. This 
question has not escaped the notice of chemists. M. Audouard 
states that he detected arsenic in the crop of corn when the seeds 
had been previously soaited in a solution of arsenious acid. The 
poison was, however, in very minute quantity. On the other 
hand, M. (iirardin, by a satisfactory series of experiments, has 
proved that there is no detectable quantity of arsenic in com 
under the circumstances. In some of his experiments he used 
more than four pounds of com, and he could not discover in 
this large quantity the least trace of arseiiic. (Annuaire de 
Chunic, 1846, 686.) This question must therefore be considered 
as settled in the negative. Independently of these facts, it 
must be remembered that arsenic is not an accumulative poison, 
that when taken in minute quantities, whatever the source, it is 
eliminated as fast as it is received (p. 366, ante). 

The smalt, which is used to give a blue colour to white 
.starch, contains arsenic, derived from the cobalt ores with 
which it is prepared. In the case of Wooler (Durham Winter 
Assizfl, 1855), a small quantity of arsenic was found in 
the wAdding covering the piston of qn enema apparatus. The 
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deceased had bad injections of starch during her illnes^t and in 
the desite to account innocently for the presence of this arsenic, 
ti^late Mr. Serjeant Wilkins suggemed to me, subsequently to 
v thd trial, that it might have been derived from this source. I 
procured some of the starch supplied for the use of the deceased, 
and found that it was white, without any of the usual colouring, 
and that it contained no arsenic. 

A singular question arose, on the trial of Laffarge, in reference 
to the supposed transference of arsenic to the living body. The 
quantity of absorbed arsenic extracted from the body of the 
deceased was estimated not to have exceeded the one hundred 
and thirtieth part of a grain! (*0077 gr.) The deceased Laffarge 
was a smelter of iron, and as iron frequently contain^ traces 
of arsenic, it was ingeniously suggested in the defence that 
this small portion of arsenic might have been absorbed into bis 
body in a state of vapour during his-attendance at the forges, 
and would thus account for the minute portion of poison 
detected by Orfila. It turned out, however, that deceased had 
not been near the forges for a month before the fatal symptoms 
.appeared : therefore, as the effects were not likely to remain 
dormant, the poison could not be referred to this sdtirce. On 
the assumption that, according to the rcse.arches of M. Walchlkir, 
the oxides of iron ,^lways contain arsenic, it has been sup¬ 
posed that the poisort-might find its way into the body by the 
employment of the hydrated oxide of this metal as an antidote 
in cases,of arsenical poisoning. An attempt was also made to 
account for the arsenic found in the body of Laffarge on this 
ground. I have examined several specimens of the artificial 
oxides of iron by the processes of Marsh and Rcinseh, without 
detecting any trace of arsenic. This exception to chemical evi¬ 
dence appears to me to be inadmissible. In Laffarge’s case, a 
much better objection would have hcei^ that the employment of 
large quantities of nitric acid and nitre in an iron vessel, in 
stewing down the whole body of the deceased, might have 
accounted for the minute fractional quantity of arsenic detected! 

Objections of this nature can have importance only when, in 
the absence of symptoms and appearances, an absolute reliance 
is placed upon what may be termed “infinitesimal” testing. 
Small quantities of arsenic derived from any of these sources 
either occasion symptoms of poisoning, or they are speedily 
eliminated from the body. 

Arsenic discovered in the dead body after long p^iods. — 
When the poison is really present in the stomach at the time of 
death, it does not easily disappear, and it may therefore be dis¬ 
covered for a long period after interment (ante, p, 193). Whitq 
v^^nic becomes slowly changed to yellow sulphuret .by the 
evolution of sulphuretted hydrogen id the putrefaction^tof the 
9 t<»Qach or its contents. Xt frequently forms a deep yeUow stam 
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throii^ the coats, and appears on the extettial.surface. I have thus 
found it converted to sulphuret twenty-eight days after inter¬ 
ment {Reg. V. Jennings, Berks Lent Assizes, 1845): but the 
change may take place in a much shorter period. • In recent 
cases the conversion is, however, in general only partial, as 
white grains may be often seen in the yellow mass. In the 
cases of the Cheshams (Essex Lent Ass. 1847), which I was 
required to examine, the coats of the stomachs w’ere in both in¬ 
stances deeply dyed with large patches of yellow sulphuret 
nineteen months after interment. This change of colour from 
white to yellow is not always met with, even in bodies which 
have heeu buried for a year, or longer. (Guy’s Hosp. Reports, 
Oct. 1850, p. a06.) Care must be taken not to confound stains 
produced by bile on the stomach or intestines with those caused 
by sulphuret of arsenic. 

^ Arsenic has been detected in a body at the end of three years 
(Galtier, 'roxieologie, i. 370), and even after seven years 
(Devergie, i. 313). Wohler is stated to have detected it in 
the bodies of two men seven years and six months after bu¬ 
rial ; this, however, w'as absorbed arsenic, and the process 
pursued was incineration of the soft organs by nitre. (Ann. 
der Chem. und Pharm. liii. 141 ; Chemical Gazette, 1845, 
192 ; Med. Gaz. xxxv. 055.) In another case it is reported to 
have been detected after ten years. The body had become re¬ 
duced to a skeleton. A confession was made by some of the 
parties concerned in the murder: corroborative evidence was 
sought for, and as it was asserted that a large dose of arsenic 
had been given, and the person had died in twenty-four hours. 
The remains of the skeleton, identified as tha* of the deceased, 
were submitted to chemical examination, tvhen arsenic was 
readily detected. The examination of another skeleton found 
near that of the deceased led to a negative result: no arsenic 
was found. The jury were satisfied with this evidence, and 
returned a verdict of guilty. (Journal de Chimie Med., I’evrier 
1847, 82.) The particulars of the atialysis arc not given, nor is 
it stated whether the earth around the skeleton did or did not 
contain arsenic. Dr. Glover discovered the poison in a body after 
twelveyears (Lancet, July 9,1853, p. 41); and Dr. Webster, U.S., 
in the remains a body after fourteen years’ burial in a tomb 
(Med. Gaz. 1849, Vol. xliii. p. 894). When the contents of the 
stomach are not allowed to drain away, the poison may be de¬ 
tected after a very considerable period. A person died from 
the eftects of arsenic on the 21st of Pebruary, 1834, —the poison 
was at the time easily found in the contents of the stomach: 
these wpre kept for upwards of thirteen years loosely covered, 
and arsenic was then as readily detected in them as in the first 
insta&tse,—whether Marsh’s or Reinsch’s process, or sulphuretted 
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hydrogen, was employed. Arsenic, therefore, may 1^ con¬ 
sidered an indestructible poison. v 

When Rrsenic is discovered in the remains of persons who 
have died many months or years previously, it may be a ques¬ 
tion how far a medical witness is entitled to infer that death 
had taken place from poison. As an abstract proposition, the 
discovery of arsenic, even in large quantity, in such a case, 
would not, per se, prove that this was the cause of death. It 
would, however, furnish strong presumptive evidence, especially 
if the poison (absorbed arsenic) were louinl in the tissues of the 
body. This question was put at the trial of the Cheshams 
(Essex liCnt Assizes, 1847) just mentioned. In the stomach of 
one child there were found about ten grains, and in the 
stomach of the other about twenty grains of the yellow sul- 
phuret of arsenic. The mucous membrane beneath was of a 
dark red colour, and the coats, which contained in every part an, 
abundance of absorbed arsenic, were, on the whole, well pre¬ 
served. I had no opj)ortunity of examining the rest of the body, 
and, had the examination been made, no physical cause of sud¬ 
den death operating eighteen months before would have been 
detected. Evidence was given to show that one child had died 
in about twenty-four hours after the commencement of its ill¬ 
ness, and that it had laboured under continued vomiting and 
intense thirst. Under these circumstances I did not hesitate to 
state tliat, in my opinion, the deceased child had undoubtedly died 
from the effects of poison ; and no attempt was made to invalidate 
this opinion on the part of the defence. The learned jud^ who 
tried the case (the late Lord Denman) subsequently suggested 
to me that such an inference, from the mere discovery of poison, 
could not be drawn in all cases. Some corroborative evidence 
would undoubtedly be required when the poison was slow in its 
operation ; and this would be esiiccially necessary when the soft 
parts were entirely decomjjosed, and the arsenic was only found 
mixed with disintegrated portions of the skeleton. When the 
quantity of arsenic found in a decomposed body exceeds two or 
three grains, a medical witness would be justified in saying 
that there was a sufficient quantity of poison to account for death. 

In relying upon the presence of absorbed arsenic in the tissues 
after long periods of interment, due allowance must be made for 
the effects of cadaveric imbibition. A man may die with a 
quantity of areenic in his stomach only. He may have died so 
rapidly, that there was not time for the poison to be deposited 
in the organs as a result of absorption, and yet the analyst may 
find arsenic in the liver, spleen, and pancreas, as a result of 
transudation through the coats of the stomach, and refer its 
presence to absorption during life. This question has been 
elsewhere fully considered (ante, p. 62). The theory of 
cadaveric imbibition is commonly inconsistent with the cirenm- 
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stances under which arsenic is found. As the poison is as¬ 
sumed to be present in the dead body, the imbibition theory 
fails to explain this important fact, except by the improbable 
supposition that it was injected into the stomach after death. 
Dr. Kidd, who has advanced this theory, has himself fur¬ 
nished a complete answer to it as an objection to medical 
evidence. In his experiments, the quantity of arsenic imbibed 
from the stomach by the surrounding soft parts was so great, 
as to leave no doubt that it had been thus imparted to the 
organs. Absorbed arsenic is found only in very small quantity, 
and it is equally found in parts remote, as well as in the parts of 
an organ which are in proximity to the stomach. When the 
quantity remaining in the stomach at the time of death is very 
small, the anmunt of imbibition cannot affect the evidence ; 
when very large, the adjacent organs are so strongly impreg¬ 
nated, that the analj’st will know that it cannot have proceeded 
merely from deposition during life. It is necessary here to 
suggest a caution. When the organs taken from the body 
of a person who has died with a quantity of arsenic in his 
stomach are placed together in the same vessel, it is obvious 
that any inference regarding the presence of absorbed arsenic 
in the liver, or pther j)arts, will be open to objection. In such 
cases there may be an impregnation of all the soft parts with 
arsenic in a degree proportioned to the time of contact. In the 
inspection of a body, the stomach and intestines should always 
be placed in a separate vessel, or an important branch of the 
medical evidence may fail. 

Cemetery arsenic .—In reference to the detection of arsenic in 
bodies that have been long buried, another question here pre- 
.sents itself. Hus the arsenic been carried into the body from 
the earth surrounding the coffin ? It appears, from the re¬ 
searches of several toxicologists, that the soil of certain grave¬ 
yards sometimes contains a compound of arsenic, generally in 
an insoluble form. In eight experiments on four different soils, 
Orfila found three of them arsenical. He used about six pounds 
of earth in the analyses. As there was no sign of arsenic, 
except when an acid was used, he inferred that it existed in the 
state of arsenite, or arseniate of lime or iron. The researches of 
Flandin have corroborated this result; and, in one instance, 
this experimentalist estimated that the quantity of arsenic, in an 
insoluble form, in about a pound of earth, did not exceed the 
twentieth part of a grain! Admitting the existence of arsenic 
as a natural constituent of certain soils, of a calcareous (Gaz. 
Med. Dec. 4, 1847) or of an ochreous nature (ante, p. 208), it 
becomes important to determine how far it may affect the 
chemical evidence of the presence of this poison in the remains 
of bodies which have undergone exhumation. If the coffin be 
cracked or entirely destroyed, so that the earth has become in- 
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termixed -with the remains, and that which surrounds the coffin 
yields traces of arsenic, it is evident that no reliance could be 
placed upon the inference that the arsenic existed in the dead 
body, unless the poison found in the remains was in large 
proportion. The reader will find cases in which doubts based 
upon the origin of the arsenic found in the decomposed dead 
body led to the abandonment of chemical evidence. (Flandin, 
Traitd des Poisons, i. 674, 683.) When ordinary precautions 
arc taken, a difficulty of this kind cannot, however, present itself 
in practice. A body buried in a coffin is rarely so far decom¬ 
posed as to become covered by the soil from the disintegration 
of the coffin in a period shorter than from seven to ten years ; 
and until such a complete di-integration has taken place, it is 
no# easy to perceive how the presence of an insoluble arsenical 
compound, as a natural constituent of the soil, can present any 
objection to the results of an analysis. In the examination of 
these soils, it has been clearly ascertained that no arsenical 
compound soluble in water has existed in them; therefore, if 
distilled water should yield, on boiling the remains, a solution 
of arsenic, and the earth from the grave does not, the arsenic 
could not have been derived from the soil. It has been sup- 
])Osed that the arsenic may have been carried by percolation 
from the soil into the body: but in this case, as J<'landin has 
observed, the exterior of the body would contain more than the 
interior< while in a case of arsenical poisoning (except when 
dependent on local application) the liver and stomach would 
yield more than the skin. (See Galtier, i. 36^ ; Flandin, i. 429, 
741.) M. Devergie thinks that a body buried without a coffin, 
and covered simply by a shroud, might thus, under the access of 
water, imbibe arsenic from the soil: and such is the opinion of 
M. Van den Broeck, even when the compound of arsenic is per¬ 
fectly insoluble in boiling water. (Flandin, i. 442.) This 
opinion is, how'ever, directly opposed to well-observed facts. 

This question at one time acquired some importance from the 
result of the trial of Elizabeth Johnson for poisoning her husband 
with arsenic. (Liverpool Lent Assizes, 1847.) The accused, 
concerning whose guilt, morally speaking, there could be but 
little doubt, appears to have owed her acquittal entirely to the 
assumption that arsenic in a soluble form, might have found its 
way into a dead body through a crack in a coffin, although it 
had not been shown that the soil of the churchyard where the 
body was buried contained any trace of the poison, either solu¬ 
ble or insoluble! Still, so far was this scientific question carried, 
that the assumption of arsenic being present in the soil was 
allowed in favour of the prisoner. The deceased died on the 3rd 
of December, 1846. The evidence that he had died from 
arsenic was not then rendered complete by the examination and 
analysis. The body was exhumed, after three months* interment, 
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on the 9th of March, 1847 ; and Mr. Watson, of Bolton, ex¬ 
amined the viscera. This gentleman clearly detected arsenic in 
the liver, intestines, heart and blood, kidneys, gullet, and tongue, 
and in the muscular substance of the right thigh. The largest 
proportion of poison was derived from the liver, kidney, and 
intestines; and the smallest quantity, amounting to only an ex¬ 
ceedingly slight trace, was detected in the heart and blood. Mr. 
Leigh, a medical witness, who was present at the exhumation, 
stated that there was a large (juantity of ^fluid blood” in the 
body. When asked by the learned jivdgc (now deceased) who 
tried the case, to account for this, he said he thought it might 
have arisen from the penetration of water, as the grave was wet, 
and the coffin was split from one end to the other. The body 
had only been buried three months ; but the wood was very thin, 
and had apparently cracked from the superincumbent weight of 
earth. 'I'lie judge then asked, “ Supposing there was arsenic 
in the soil of the churchyard, was it not possiidc for some of that 
arsenic to be washed into or introduced into the body along with 
the water?”—to which Mr. Leigh replied, he thought it was 
possible. This statement, so materially affecting the chemical 
evidence, was allowed to pass to the jury as a probable mode of 
accounting for. the presence of arsenic, not in the blood only, but 
in the liver, kidneys, ’intestines, and even the tongue, oesophagus, 
and muscles of the thigh ! The first intimation which Mr. Watson 
received of the mode in which his chemical evidence would be 
applied, wms in the charge of the learned judge to the jury: and 
there can be no fipubt that from arsenic not having been clearly 
detected in December, the jury referred its discovery in the dead 
body in March to th« series of assumptions above detailed. As 
the smallest quantity of arsenic was found in the blood, which it 
was assumed was mixed wnth the cemetery arsenical water (the 
supposed actual solvent of the poison); it was utterly impossible 
to refer the presence of arsenic in the other viscera of the body to 
impregnation from this water. To complete the history of the case, 
Mr. Watson, to whom no questions on the subject were put at 
the trial, although he was the witness who really discovered the 
poison, informed me that he subsequently procured a quantity of 
earth from the churchyard in which the body had been buried, 
and there was not in it a trace of arsenic, either in a soluble or 
insoluble form ! That arsenic is not thus washed into a dead 
body buried in an arsenical soil, is not a mere speculative 
opinion — it is based on fact. In 1844, M. Ollivier made the fol-' 
lowing communication to the French Academy. The body of a 
female, alleged to have been poi.soned by her husband, was 
exhumed : it was ascertained that no poison was present, 
and that she had died from natural causes. A married woman, 
who wished to marry this man, poisoned her husband, and 
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arsenic was detected in his body (the liver), as well as in the 
earth of the cemetery in whieh it was buried. From a suspicion 
that the analysis had not been carefully made, the body of the 
female, which had been buried in the same cemetery, and 
which, it appears, on re-interment, had accidentally fallen out of 
the coffin into the gi'avc, and had become completely covered 
by the arsenical earth, was again exhumed after several months 
had elapsed. Not a trace of arsenic, however, was detected in 
it. (Laneet, Aug. 17, 1844, p. 638.) Orfila having procured 
a large quantity of earth taken from the cemetery of Epinal, 
which w.HS known to be impregnated with arsenic, buried in it 
a full-groAvn foetus, the liver of an adult, and various portions 
of dead human bodies. Three months afterwards these various 
parts were exhumed, and were found to be in a complete state 
of putrefaction. They were carefully examined for arsenic by 
the usual processes, but not a trace of the poison could be 
detected. (Acad, of Med. 29th June, 1847 ; Gaz. Mod. 
3d July, 1847, p. 535; also Ann. d’llyg. 1847, ii. p. 194.) 
Hence it appears evident that, under the most favourable cir¬ 
cumstances, the dead human body docs not acquire an im¬ 
pregnation of arsenic from contact with .arsenical earth. The 
mode in which medical evidence was dc<alt with at the trial 
of Johnson was not only in violation of all probability, but 
directly opposed to ascertained facts I Another case, in which 
a question arose respecting the presence of arsenic as a con¬ 
stituent of the e.arth of cemeteries was that of the Queen- v. 
iliehardson. (Med. Gaz. xxxvii. 919.) It % presence in the 
earth was here clearly negatived by the medical witness, who 
had taken care to make an analysis of it bafore the trial. 

In a series of poisonings in Norfolk, the investigation' of 
which was conducted by Mr. Firth, in the summer of 1846, 
it was proved that the *s<Jil of Ilappisburgh churchyard, in 
which six of the bodies were buried, contained arsenic, although 
taken at a distance of three feet from the graves of the poi¬ 
soned family ! Mr. Firth informed me that the poison was 
easily detected in half an ounce of the earth by the process of 
Rcinsch. He could not procure any trace of it by acting 
on the soil with boiling water, but readily by using mu¬ 
riatic acid as a solvent. This proved that the arsenic was, 
as represented by the French chemists, in an insoluble form. 
One of the bodies had been buried eleven years; therefore, this 
discovery of arsenic in the soil was really of practical impor¬ 
tance. A mass of the decomposed remains was scraped up with 
a spoon from the sides of the lumbar vertebrae ; and arsenic was 
found by Reinsch’s process, but in very unequal quantity in 
equal parts of the remains. Mr. Firth, knowing that the soil of 
the ctarchyard contained arsenic, referred the poison to this 
source, and not to any introduced into the bo% during life. 
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This was a very proper precaution, in reference to remains so 
completely decomposed, and in contact with the soil, notwith¬ 
standing a suspicion of death from poison in the case of the 
deceased. The observations of Mr. Firth on the insoluble 
state of the arsenic in the earth around the decomposed re¬ 
mains of the deceased, appear to furnish an answer to an in¬ 
genious speculation which has been advanced, namely, that 
ammonia, generated by putrefaction, might act as a solvent to 
the arsenical compound, and, under the percolation of water, 
conVey the poison into the dead body. (Gaz. Med. 12 Juin, 
1847, 452.) It is only in the later stages of decomposition that 
a body is likely to be so exposed to the soil as to render it 
possible for the cemetery arsenic to be transferred to it; but 
then the production of ammonia will have cea.scd, and the soft 
parts will have become destroyed. The preseijce of hydrosul- 
phurct of ammonia appears to exert but little influence, since 
the speedy conversion of the poison to sulphuret tends to fix it 
permanently in yellow patches in the substance of the organs. 
1 have tints discovered it in large quantity nearly two years 
after interment, in a stomach abounding with hydrosulphuret of 
ammonia. 

There are many speculations regarding the source of the arsenic 
in the soil of cemeteries. From the researches of M. Walchner, 
it appears that ansenic is a constituent of all soils abounding in 
oxide of iron, and in all the ochreous deposits of acidulous waters. 
It is also naturally contained in some mineral waters, under the 
form of arseniate of lime. He has discovered it in all kinds of 
clay, mail, or earthy deposits coloured by oxide of iron, and he 
believes it to be universally diffused. (Comptes Kendns, Sept. 21, 
1846, 612 ; also Brit, and For. Med. Rev. July 1855, p. 232.) 
On this view it may exist in other localities as well as in the 
soil of churchyards; and would only be found in the latter when 
the earth was of a highly ochreous character. Some kinds of 
pyrites contain arsenic, with sulphur and iron. It is not im- 
lirobable that, by the slow decomposition of this substance, 
oxide of iron, sulphate of iron, and arseniate of iron, may 
result. This may become diffused through the soil and render 
it arsenical. I have examined the earth of cemeteries on four 
different occasions, in which arsenic was found in exhumed 
bodies. In no instance was there arsenic in the earth of the 
grave. 

When food or vomited matters containing arsenic have been 
thrown on the earth, this question may incidentally present itself 
as an objection to medical evidence. In a case which was the 
subject of a trial in France {Affaire Malaret, May 1846), it 
appeared that the wife, who was charged with the murder of 
her husband, had thrown some of the vomited matters out of a 
window. The ground beneath was examined, and arsenic was 
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found in the earth by the wall immediately under the window, 
and in smaller quantity for a circuit of more than t%vo yards. 
Beyond this space the earth did not contain arsenic. The 
poison was found in the tissues of the body, which had been 
for some time buried, and was exhumed for the analysis. The 
earth of the graveyard was examined, and contained no arsenic. 
(Gaz. Med. 20 Join, 184C, p. 498 ; and Ann. d’Hyg. 1847, i. 
p. 400.) A similar question arose in the case of Reg. v. Lucas 
and Reeder (Cambridge Lent Assizes, 1850). The deceased 
had died from the cflccts of arsenic. One of the sources of 
proof was dci’ived from the analysis of some earth t.aken from 
a garden-path, on a spot where the deceased had been seen to 
vomit in the early part of her illness. I found .arsenic in a few 
ounces of this earth, in a soluble form, and in rather large 
proportion. In .earth taken from the path at a distance from 
this spot, no arsenic was found, cither in a soluble or insolu¬ 
ble form. 

In analysing the earth of a cemetery for arsenic, a decoction 
of one or two pounds in water should be made. This may 
be poured off from the undissolved re.siduc. filtered and ex¬ 
amined by the processes of Itcinsch or Marsh. If this fails to 
reveal arsenic, the residue may be digested in hydrochloric 
acid diluted ; the solution filtered, the iron and lime precipi¬ 
tated by ammonia and the oxalate of ammonia, and the residue, 
after evaporation, may be tested for arsenic by either of the pro¬ 
cesses above mentioned. The precipitated oxide of iron must 
also be tested, as the arsenic, if present, may have been partly 
or wholly precipitated in combination with the hydrated oxide. 

Preservative effects of arsenic.—rlt has been observed by 
those who have had opportunities of inspecting exhumed 
bodies in which arsenic has been found, that the viscera were 
frequently in a remarkable state of preservation. I have noticed 
this in cases in which bodies have been interred for periods 
varying from a fortnight to two years. This singular effect has 
been ascribed to an antiseptic or preservative property in arsenic. 
In poisoned bodies, the viscera, which are the seat of poison, re¬ 
tain their firmness and characteristic appearance in a striking 
degree, so that even the effects of arsenic during life—inflam¬ 
mation and ulceration—may be observed (ante, p. 164). In the 
case of Mrs. Racon (Lincoln Aut. Assizes, 1857), whose body 
was disinterred after nearly two years’ burial—the head, chest, 
arms, and legs, were sol't, of a dark brown colour,- and much 
decomposed. The abdomen and its coverings were so preserved, 
that the muscles retained the redness and firmness seen in a 
body a fortnight' after death. The coats of the stomach and 
intestines were also firm, and presented marks of inflammatory 
redness. Arsenic in small quantity was found in these parts. 
Several similar instances of the preservation of bodies, exhumed 
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at Bhortcr periods, have presented themselves to me, and this is 
in accordance with the experience of others. The parts pre¬ 
served are commonly those in which the arsenic is either con¬ 
tained, or has been contained. It is not correct to say that the 
bodies arc not putrefied: — ammonia, and sometimes hydrosul- 
phuret of ammonia, has issued in large quantity from ftomachs, 
in the contents of which arsenic was found : but the course and 
rajndity oS ordinary putrefaction arc modified or changed. To 
this state Dr. Gcogliegan has given the name of rancid putre¬ 
faction. (Dublin Quarterly Journal, Feb. 7, 1851, p. |||0.) He 
has found that a preservative influence is visible in the viscera 
of those who have been poisoned by arsenic, even after the 
whole of the arsenic has been eliminated. I have noticed the 
fact, that in a poisoned body the degree of preservation of parts 
lias been by no means in jiroportion to the quantity of arsenic 
Iircsent. It has been as great where the arsenic has been found 
only in traces, as where it existed in the form of a crystalline 
powder. Dr. Geoghegan assigns this to a catalytic power in 
the arsenic; and, beyond doubt, there are cases in which the 
properties of a body are chemically changed by the influence of 
a substance, and when the change is once cflectcd, the sub¬ 
stance may be withdrawn, but the original properties arc not 
restored. 

This preservative influence extends also to the food in the 
stomach at the time of death. I have thus been able to recog¬ 
nise, by the aid of chemistry and the microscope, the nature of 
the last meal which the deceased had taken after the body had 
been lying many mouths in the grave. This evidence is 
sometimes of im])ortancc in corroborating or contradicting the 
statements of witnesses. We must be careful, however, not to 
strain it, and infer, because arsenic is mixed with the food, that 
this ivas the actual vehicle in which it was administered or 
taken. 

In some undoubted cases of poisoning by arsenic, putrefac¬ 
tion has advanced, apparently without having been checked by 
the presence of the poison ; and even when, in the first instance, 
putrefaction was retarded, Dr. Geoghegan has noticed that, in 
the last stage, the arsenic has itself partaken of the change, and 
has escaped under the form of arsenuretted hydrogen. (Dublin 
Journal, Feb. 1851, p. 110.) A medical witness, therefore, must 
not place undue reliance on the condition of an exhumed body. 
There are instances in which, without reference to the influence 
of arsenic or any intelligible cause, a dead body is found, 
some months after burial, in an unusual state of preservation. 
The retardation of putrefaction, when arsenic is found in an 
exhumed body, may be recognised as a corroborative indication 
of poisoning; but the medical inference cannot, it appears to 
me, be carried ihrther. 
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CHAPTER 25. 

ARSENICAL VAPOtTHS-ARSENITE8 OF POTASH AND SODA- 

SIIEEP-^ASII-ARSENITE OP COPPER-POISONING BY GREEN 

CONFECTIONERY-ALLEGED EFFECTS OF ARSENICAL PAPERS 

-FLY-POWDER-ARSENIC ACID-ARSENIATES QgF POTASH 

AND SODA-ORPIMENT-SULPHHRETS OP ARSENIC-CHLO¬ 
RIDE ^ ARSENIC-ARSENURETTED HYDROGEN. 

Arsenical Vapours. 

The vapours which escape from the arsenic and copper- 
smelting works of Cornwall and South Wales, arc those of 
arsenious acid, or white arsenic. From the flues the arsenic 
issues as a thick white vapour; and when no precautions have 
been taken, it has destroyed cattle, as well as vegetation, to a 
great extent. In the grinding mills it may he respired as a fine 
dust. Great precautions arc taken by the workmen, by plug¬ 
ging the nostrils and covering tlie mouth, to avoid respiring this 
arsenical dust; but, in spite of these, accidents are liable to 
occur. The men who remove the impure arsenic from the flues 
suffer from severe pustular and scaly eruptions, affecting the 
■ scrotum and other parts of the skin where there are hollows or 
depressions. Thus, according to I)r. Jago, the parts especially 
liable to be attacked next to the scrotum, are the depressions 
between the lower lip and chin, the angles of the nose and face, 
and the lines along the forehead ; in fact, every crevice in which 
the arsenical dust can lodge. This appears to indicate a local 
irritant action. Among the constitutional effects there have 
been noticed—cough, with shortne.ss and difficulty of breathing, 
debility, emaciation, profuse jicrspiratioii on slight exertion, 
scantiness of urine, and severe pulsations of the heart. The 
tongue presents red edges, with a white fur; and the gums are 
inflamed. Frequent nausea and vomiting are also among the 
symptoms. (See paper by Mr. Kesteven, Assoc. Med. Jour. 
Sept. 1856, p. 811.) A few years since an inquest was Held on 
the body of a child at Plymouth, whose death was referred to 
arsenical fumes. A case has been elsewhere related (p. 234, 
ante) in which death was erroneously referred to arsenical fumes 
escaping from burning minerals. In Cornwall, the deaths of work¬ 
men may sometimes be traced to the poisonous vapour; but, on 
the whole, considering the nature of their occupation, the men 
enjoy average health. Many cannot work long in the arsenic 
factories, while others have continued to work in them for 
twenty or thirty years. 

•In thf case of the Queen v. Garland (Cornwall, Lent Assizes, 
1851) —a prosecution for nuisance and damage from arsenic 
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* works —it was proved that animal and vegetable life suffered, 
to a great extent, from these fumes,, Horses and cattle perished, 
and, before death, they became much emaciated, and lost their 
hair. It would appear that these effects are produced as much 
by the animals pasturing on poisoned herbage, as by the actual 
breathing of the arsenical vapours. After death, the stomachs 
and bowels were found inflamed, and sometimes mortified. Don¬ 
keys were especially liable to suffer, owing to these animals eat¬ 
ing thistles and plants with hard and irregular surfaces, favour¬ 
able for the retention of the arsenical dust. In South Wales, 
the animals within the range of the arsenical smoke from the 
copper works have, in addition to other symptoms, suffered 
from enlargement and diseases of the joints. These facts, it 
will be perceived, are quite adverse to the Styrian hypoth<isis of 
rhe fattening effects of arsenic on horses and cattle (ante, p. 90). 

Aesenite of Potash. (Fowceu’s Solution.) 

All the compounds formed by arsenious acid with the alkalies 
are poisonous. Those of potasli, soda, and ammonia, are soluble 
in water, and, therefore, act with more energy. The Arsenite 
OP Potash is used in medicine, and is well known under the 
name of Fowler’s Mineral Solution, or Tasteless Ague 
Drop, It is made by boiling arsenious acid with carbonate of 
potash, the latter being in slight excess, and it is coloured with 
compound tincture of lavender. In the preparation of the 
London Pharmacopoeia, there arc four grains of arsenious acid in 
a fluid-ounce (or eight fluid-drachms) of the solution (1-120th 
gr. in one minim). Its real strength may be affected by any 
impurities in the arsenious acid employed. The preparation 
used in Scotland is of the same strength ; but that of the Dub¬ 
lin College is rather stronger. The action of this liquid as a 
poison, in large doses, is in all rcsi»ccts analogous to that of ar¬ 
senious acid. It acts more energetically by reason of the poison 
being in a perfect state of solution. 

St/mptoms and Appearances. — There is, sofar’as I know, only 
one case recorded in which this solution has destroyed life.- 
(Provincial Journal, June 28, 1848, page 347.) A woman took 
half an ounce of the solution (= two grains of arsenic) in di¬ 
vided doses, during a period of five days. There was no vomit¬ 
ing or purging, but after death the stomach and intestines were 
found inflamed. The solution is much used by the poor in the 
Fen districts of Cambridgeshire, as a preventive of ague. It 
has occasioned symptoms of poisoning when given in an over¬ 
dose, but I have not heard of any case proving fatal. This do¬ 
mestic use of arsenic in these districts, may, however, account 
for the occasional detection of arsenic in a dead body, irrespec¬ 
tive of poisoning. 

That Fowler’s Solution is a powerful agent, and that the 
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boundary between its medicinal and poisonous actiqn is very 
slight, will bo sufficiently indicated by the cases elsewhere re¬ 
ported (ante, page 376). 

There is one form of poisoning by an alkaline arscnite whicli 
it is desirable to point out. A mixture of arsenic, soft soap, and 
tar-water, is largely used in agricultural districts for killing the 
fly in sheep. In June 1853, a woman swallowed a quantity of 
this liquid. She soon afterwards experienced severe pain in 
the stomach, nausea, and violent vomiting, followed by purg- 
great heat in the throat and stomach, with intense thirst. 
She died in twenty-four hours after taking the poison. The 
mucous membrane of the stomach presented a few patches of 
inflammation, but was of a pale bluish colour in other parts. The 
lining membrane of the gullet, at the part where it entered the 
stomach, was of a bright pink colour. The duodenum and upper 
part of tlie small intestines were highly inflamed. A portion of 
the liquid which deceased had taken was found to be highly 
alkaline, and smelt strongly of tar. It was a saturated solution 
of arsenite of potash, with excess of carbonate. When paper im¬ 
pregnated with the liquid was burnt, a white smoke was evolved, 
which, when received on a cool surface of glass, gave the usual 
indication of arsenious acid with ammonio-nitrate of silver. 
The symptoms and aj)pcarances were similar to those observed 
in poisoning by arsenious acid. 

l)r. Mitchell lately met with a case in which a mixture of arse¬ 
nic and soft soap, applied locally, produced all the well-marked 
effects of poisoning by arsenic, as well as an intense local action. 
A man applied this mixture to his scrotum and armpits for the 
purpose of killing pediculi. In twelve hours he began to feel a 
stiffness in the neck, and a slight difficulty in swallowing. The 
cuticle of the scrotum peeled off, leaving the cutis inflamed and 
bleeding. There W'as great thirst, w’ith headache, and a sensa¬ 
tion as if the hair was being pulled up4)y the roots. There was 
irritability of the stomach, with vomiting, purging, and pain 
on pressure. He said that he felt as if his bowels were on fire. 
Under treatment this man recovered. (Med. Times and Gaz. 
Dec. 10, 1853.) Shepherds who have used this solution for 
dipping sheep, have occasionally suffered severely from symp¬ 
toms of irritant poisoning as well as from eruptions on the skin. 

Orfila refers to a singular case of poisoning by a compound 
arsenite of potash and lime in a solid form (i. e. as a soap) in 
which the most marked nervous symptoms (trismus) appeared in 
three-quarters of an hour: the individual recovered. (Toxi¬ 
cologic, i, 449.) 

Fatal Dose. — The medicinal dose of Fowler’s Solution is 
from four to ten minims twice a day. It is common to commence 
with four to five minims, and gradually increase the dose. 
Dr, Pereira has known fifteen minims to have been taken three 
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times a day fbr a week without ill effects ; and Dr. Mitchell, of 
Ohio, has given from fifteen to twenty drops three times a day 
in intermittents. (Materia Medica, i. 718.) In some persons 
tlicre is a strong idiosyncrasy with respect to arsenic (sec ante, 
p. 376); and even smaller doses than those commonly pre¬ 
scribed cun hardly be borne without causing alarming symptoms. 
A case was reported, in the Pharmaceutical Journal for 1845, in 
which one drachm (equal to half a grain of ai’scnic) was taken 
with comparative impunity. 

According to Mr. Bullock, the Pharmacopoeial preparation is 
not a true arsenite of potash, but a solution of arsenious acid 
in carbonate of potash, with a minute trace of the arsenite. 
(Lancet, Dec. 21, p. 674.) The uncertainty of its composition 
may possibly account for the variable effects produced by this 
liquid. Mr. Hunt, who has largely employed arsenic in the 
treatment of skin diseases, states that when the susceptibility is 
not great, a dose of two drachms of the solution (= one grain of 
arsenic) can be borne about as well in one dose as in twenty. 
Ho quotes a case in winch a patient took two drachms of this 
solution (= one grain of arsenic), in twenty-four hours, by mis¬ 
take. It cured the ague, for which it was prescribed, and had no 
injurious effect. (Med. Times, September 14, 1850, page 270.) 
.It is difficult to explain such anomalies by varying susceptibility 
only ; they arc more probably due to the uncertainty of compo¬ 
sition in the preparation employed. 

The treatment of a case of poisoning by a soluble alkaline 
arsenite would be the same as that for arsenious acid ; but the 
hydrated sesquioxidc of iron might be given with a greater pros¬ 
pect of benefit. 

Analysis .—This solution has the odour of tincture of laven¬ 
der, is of a reddish colour, and has an alkaline reaction. It 
gives at once a green precipitate (arsenite of copper) with the 
sulphate of copper, and a yellow precipitate with nitrate of silver. 
Acidulated with muriatic acid, and treated with a current of sul« 
phuretted hydrogen gas, it yields a yellow sulphurct; and when 
boiled with muriatic acid and cojipcr, a deposit is obtained which 
readily furnishes octahedral crystals of arsenious acid. (See 
Rbinsch’s Pkocess, ante, p. 352.) 

The only instances which I have known of poisoning by the 
Arsenite of soda are the cases rel'errcd to at p. 378, ante, in which 
three hundred and forty children had this poison administered to 
them through culpable negligence, at their morning meal. The 
effects show, that like the arsenite of potash, it is a powerful 
poison. The emetic and purgative treatment was effectual in 
every case, without resorting to the use of hydrated oxide of iron. 
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Arsenite of Copper, Scheele’s Green. 

The poisonous properties of this compound are undoubtedly 
due to the arsenic which it contains ; hence it may be appropri¬ 
ately considered with the arsenites. It is the only metallic arse- 
nitc which is met with in commerce and the arts, and it consti¬ 
tutes, wholly or in part, a great variety of green pigments,— 
known as Emerald green (aceto-arsenite of copper), mineral 
green, Brunswick, Schwemfurt or Vienna green, &c. It is thus 
found in the form of oil-paint in cakes in boxes of water colours, 
spread over confectionery, in wafers, in adhesive envelopes, and 
lastly and most abundantly, in the various kinds of green deco¬ 
rative papers for covering the'walls of sitting and bed-rooms. A 
manufacturer has informed me, that so great was the demand for 
this “cheerful” but poisonous colour, that his average consumption 
of arsenic had amounted to about two tons weekly! The exten¬ 
sive diffusion of arsenic in this form, with the facility which it 
gave for universal poisoning when the knowledge and inclination 
co-existed, was actually converted into an argument to show the 
inutility of placing any legal restrictions on the sale of arsenic 
or other poisons! The Prussian government, after instituting 
inquiries, has solved the question, by prohibiting the manufacture, 
sale, and use of these arsenical papers. (See ante, p. 364.) In 
this country, however, the arsenical green decorative papers are 
unconsciously purchased by the public, and arc most extensively 
used in dwelling-houses by reason of the cheapness and dura¬ 
bility of the green colours ! We may first consider the effects 
of Scheele’s green in its ordinary state of powder. 

Symptoms and Effects .—Although the arsenite of copper is in¬ 
soluble in water, it is sufficiently soluble in the acid mucous fluids 
of the stomach to be taken up by the absorbents, and carried as a 
]>oison into the blood. A child, aged three years, swallowed a small 
capsule of Scheele’s green, used by his father as a pigment. In 
half an hour he complained of violent colic : there was frequent 
vomiting, with purging, cold sweats, intense thirst, and retraction 
of the parietes of the abdomen. The mouth and throat were 
stained of a deep green colour. Hydrated sesquioxidc of iron 
was given: in about an hour, the vomiting and purging ceased, 
and soon afterwards the thirst and pain in the abdomen abated. 
The next morning the child was well. In another case, a child, 
a year old, ate several pieces of a cake of arsenite of copper 
used for colours. There was immediate vomiting of a liquid 
containing green-coloured particles of the arsenite, but there were 
no other urgent symptoms. White of egg, with sugared water, 
Efiks given to it. After a short time the child became pale, and 
,:|^mplained of a pain in the abdomen: the pulse was frequent, 
pile skin cold, and there was great depression. Copious purging 
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followed, soon after which the child recovered. (Galtier, i. 636.) 
In the cases of two children poisoned by confectionery coloured 
with this substance, the chief symptom was incessant vomiting of 
a light green-coloured liquid, resembling bile diluted with water. 
Mr. Bulley, of Beading, who reports these cases (Medical Times, 
April 28, 1849, page 607), describes the symptoms as severe, 
although the quantity of poison swallowed ■was small. Under 
the use of an emetic of ipecacuanha the children recovered. A 
case was communicated to me in July 1849, by Mr. J.B. Hicks, 
in which a child, aged seven ye:irs, ate a slice of cake with a part 
of a green ornament on it. There was severe pain, with thirst, 
and a burning sensation in the throat, with constant vomiting, 
but no purging. The child recovered in three days. The green 
pigment was found to be pure ar^nite of coj)per mixed with sugar. 
(Guy’s Hosp. Reports, Oct. 1850, p. 218; sec al.so Medical 
Gazette, Vol. xliii. p. 304.) In two cases which I examined in 
January 1853, a small quantity of a confectionery ornament, 
coloured with arsenite of copper, proved fatal to two children. 
The symptoms and appearances were those of poisoning by arse- 
nious acid. The quantity taken could not have been above two 
or three grains. The children picked up the ornament in the street 
and shared it between them. The poison was spread over a 
layer of sugar ! 

M. Chevallicr relates a singular ctise, in whicJi arsenite of cop¬ 
per was used by a pork-butcher, for ornamenting a boar’s head 
supplied at a breakfast given on a festive occasion by an eminent 
Parisian lawyer! The head was decorated most artistically with 
masses of fat, which were coloured red and green. One of the 
guests, well-acquainted with chemistry, was struck with the rich 
green colour of the fat, and reserved a portion for a private ana¬ 
lysis. lie found the colouring matter to be pure arsenite of cop¬ 
per, forming about two per cent, of the weight of the fat! It 
appeared on inquiry, that, notwithstanding the police regulations, 
the butcher’s boy had procured the poisonous compound at a 
neighbouring colour shop. (Journal de Chimic Medicale, Jan¬ 
vier 1847, p. 16.) 

Dr. Geoghegan informed me that an accident occurred in Dub¬ 
lin in 1842, by which fourteen children sufl'ered from symptoms 
of poisoning, in consequence of their having eaten some confec¬ 
tionery ornaments coloured with arsenite of copper. In two or 
three of the cases jaundice followed. The dangerous practice of 
using this powerfiil poison to give a colour to confectionery was 
at one time very prevalent, but it is not now so frequent. An 
instance was communicated to me in which three lives were 
nearly sacrificed at a school near Manchester, owing to the boys 
having eaten some ornamented confectionery, which owed its 
green colour to arsenite of copper. They suffered from violent 
vomiting, severe pains in the stomach and bowels, and spasms 
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in the extremities. Three animals which ate of the vomited 
matters were attacked by similar symptoms. 

In a case which was the subject of a criminal trial, this deadly 
compound was proved to have caused the death of a gentleman 
by reason of it having been employed to give a rich green colour 
to some blanc-mange served at a public dinner:—the person who 
employed it considering that emerald or mineral green was no¬ 
thing more tiiau an extract of spinach! It led to death under 
the usual symptoms, and the parties were convicted of man¬ 
slaughter and sentenced to imprisonment. (,lleg. v. Franklin and 
Randall, Northampton Summer Assizes, 1848.) Most of the 
colours used for confectionery are of a poisonous nature: tho 
pink colour given by cochineal or madder is the only one which 
can be regarded as innocent. 

J)r. Traill met with a case in which a child aged three years 
suffered severely from symptoms of arsenical poisoning, owing 
to its having sucked some slips of jjaper coloured with this green 
pigment; some of the paper, still retaining a green colour, was 
passed in the motions. The child recovered (Edinburgh Monthly 
Journal, July 1851, page 1). 

Among other uses of this noxious compound, we find it em¬ 
ployed for imparting a bright green colour to the shelves of 
bakers’ and grcen-groccrs’ shops. An incident which occurred 
to njyself will show that food may thus acquire an arsenical im¬ 
pregnation. Several loaves of bread were su])plicd to me, 
having upon tho undercrust a quantity of green-coloured pig¬ 
ment, which on analysis turned out to be arsenilo of copper, con¬ 
taining about fifty per cent, of arsenic ! On inquiry, I found 
that the baker had recently painted the shelves of his shop with 
this pigment, and the hot loaves placed upon them had taken oft 
a portion of the arsenical paint. It is easy to conceive that an 
accident of this kind, if undetected, might lead to serious results, 
and perhaps to very erroneous suspicions. (Medical Times and 
Gazette, April 1854, p. 326.) 

Another alleged form of poisoning by this substance which 
has attracted some attention, is in the state of vapour or fine 
dust applied to the membrane of the lungs, or in the state of pow¬ 
der as applied to the skin. In the former edition of this work 
the following case was related. A young man, after having been 
engaged for nine days in printing with an arsenical green plg» 
ment, was seized with irritation and watery discharge from the 
nose, swelling of the lips and nostrils, and headache. The next 
day he experienced severe colic, and great muscular weakness ; 
but these symptoms disappeared in about eight days. It is pro¬ 
bable that, in this case, the arscnite of copper bad been taken into 
the body iri the state of fine powder. (See Arsenical vapours, 
ante, p. 426.) I have since been informed, that the persons who 
manufacture and hang the coloured paper on walls, sulFer from 
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boils, inflammation of the eyes, and other symptoms of irritation. 
In one case now under treatment, pustular tumours have shown 
themselves on the wrists and ankles, and there is excessive sensi¬ 
tiveness and irritability of the skin. If removed they soon re¬ 
cover. In a former page I have alluded to the mysterious deaths 
of a whole family (see cases of the Arzone family, ante, p. 120). 
The father Avas a pigment-manufacturer, and there is great rea¬ 
son to believe that lie and his family fell victims to the respira¬ 
tion of arsenical dflst or vapours. According to M. Bouchardat 
(Annuaire de Thcraijeutique, 1846, p. 209), the workmen who 
handle the emerald-green in making the papers, are subject to 
serious disorders of health. They sometimes suffer from erup¬ 
tions of the skin,—one of the local effects of poisoning by ar¬ 
senic (sec Assoc. Med. Journal, 1856, Sept. 6, p. 757 ; Sept. 
20, p. 810, and ante, p. 371), with oedema (watciy swelling) of 
the face, and boils frequently fornnng in the scrotum. There is 
irritation with discharge of fluid from the mucous membrane of 
the nose, and abundant salivjftion. In the more advanced stage, 
there arc colicky pains, headache, and prostration of strength. 
(Sec Ann. d’Hvg. 1847, ii. jj. 56 ; and Journal de Chimie, 
Juillct 1858, pp.‘ 394, 397.) 

More than ten years since. Dr. Martin announced that the use 
of this arsenical green in oil-paint had an injurious effect upon 
those who inhabited apartments recently ])ainted with this sub¬ 
stance. Four pounds of Schcele’s green had been used in paint¬ 
ing the walls of a low damp room. In a few days a putrescent 
and highly disagreeable odour was perceptible. When the win¬ 
dows were closed, those who remained in the room experienced 
headache, pain in the chest, and other disagreeable symptoms. 
The colour was scraped from the walls, and the room avus then in¬ 
habited without any of these unpleasant symptoms being observed. 
Dr. Martin attributed the effects to the jn oduction of arsenuretted 
hydrogen. The poisonous salt may, however, have been itself 
carried off in A'apour, like white lead, under similar circumstances, 
by the oil of turpentine. In a note attached to this case, it is 
stated that since the mixed acetate and arsenite have been sub¬ 
stituted for carbonate of copper in painting the walls of rooms, 
many persons who haA-e slept in rooms painted gieen, have 
complained in the morning of headache, nausea, dryness of the 
mouth and throat, and cough. The symptoms went off' during 
the day. In one instance the foul odour was referred to mice, 
and the wainscot was about to be removed, when a suspicion 
arising that it was OAving to the green colour used as a pigment, 
this was removed, and the smell disappeared. (Gaz. Med. 13 
Fev. 1847, p. 130.) 

I have elsewhere referred to the probable effects of wall-papers 
loosely covered with the aceto-arsenite of copper (ante, p, 364). 
This pigment contains fifty-nine per cent, of arsenic, and from 
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some of these papers the noxious material may be easily scraped 
or removed by friction. A square foot of the paper may yield 
from twenty-eight to seventy grains of the arsenical pigment, and 
in rooms exposing five or six hundred square feet, a large quan¬ 
tity of arsenic is thus distributed over an extensive surface. Dr. 
Hinds, of Birmingham, noticed, that in occupying a x-oora which 
was covered with a wall-paper of this kind, he suffered from 
severe depression, nausea, pain in the abdomen, and great pros¬ 
tration of strength. These symptoms appeared on every even¬ 
ing that he sat in this room : this led him to suspect that they 
were connected with the room, and on examining the papei*, ho 
found in it a quantity of arsenic. (Lancet, 1857, vol. i. p. 
193.) Two other cases occurred in his practice, where similar 
symptoms wei’c produced in a man and his wife, under similar 
circumstances. To these I have elsewhere referred (ante, p. 365). 
Dr. Hxxllcy, of Harley Street, suffered from constant headache, 
dryness of the throat and tongtxg, with internal irrigation. In 
about three weeks, he l)ecame completely jirostratcd, and was 
threatened with paralysis of his left side. He called on ine 
iind described his symptoms, bringing, at the same time, a por¬ 
tion of the wall-paper of the room in which he was in the habit 
of sitting ; and this I found to be loaded with arsenic. He re¬ 
moved the paper, and since then has recovei'cd his health. 
Sevei’al cases have since come before me, in which, whether real 
or imaginary, symptoms of a similar kind have been referred by 
persons to the habitation of I’ooms papered with the arsenical 
green. At the same time, there have been many cases in which the 
occupation of rooms thus papered has been attended with no in¬ 
jurious effects. This fact, as well as the results of a few imper¬ 
fect experiments, have led some persons to affirm that the 
arsenic.al papers have not produced the effects ascribed to them. 
(See. Phai’maceutical Journal, April, 1858, p. 520, and Maj', 
1858, p. 554.) The connection of cause and effect, however, 
appears to me to be too plainly made out in the cases of Di-. 
Hinds and Dr. Halley, to be set aside as a mere coincidence. 
The symptoms in both cases were similar, and such as arsenic is 
well known to produce ; thei’c was no other soui’cc of ai'senic, and 
no other cause to explain them ; and they entirely ceased on the 
removal of the arsenical paper. It may not be easy to detect 
arsenic in the air of a room thus papered, but then it is equally * 
difficult to detect lead in the air of fresh painted rooms, in 
which persons have been paralysed, by passing a night! In the 
year 1837, and subsequently, arsenic was lai’gely used in the 
manufacture of a spurious kind of wax-candle. The workmen 
suffered from boils and other disorders, and some who occu¬ 
pied rooms in which such candles were burnt, complained of 
symptoms like those of arsenical poisoning. As in reference 
to the arsenical papers, it was alleged, — because arsenic could 
not be detected in the air of a room, and all persons did not 
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suffer from the use of the candles,—that the illness was owing to 
some other cause. Although there are difficulties in explaining 
how it happens that more accidents do not occur, it appears to 
mo there is already sufficient evidence to justify an enforcement 
of the Prussian regulation prohibiting the use of arsenic for such 
a manufacture, or in allowing the paper to be sold only on the 
condition that the words “ arsenic, poison,” arc stamped upon it! 
(See Pharm. Journal, May 1858, p. 553.) 

Dr. Bbcker of Bonn, one of the most recent writers on Toxi¬ 
cology, refers to the effects of chronic poisoning produced on 
persons inhabiting rooms of which the walls arc covered with 
.arsenic paper-hangings, and states, that on several occasions he 
has been called upon to treat such cases. A removal of the 
cause has generally proved sufficient. Dr. Bockor considers that 
a dump state of the wall renders them injurious. (Die Vergif- 
tungen, 1857, p. 132 ; also Casi^cr’s Vierteljahrschrift, Januar, 
1858, p. 184.) 

Analysis. — (Scheele’s Green.) This salt is of a green colour, 
the depth of which is modified by admixture with other sub¬ 
stances. It is insoluble in water, but soluble in ammonia and in 
acids, forming a blue solution. When very gently heated in a 
reduction-tube, arsenious acid is sublimed in minute octahedral 
crystals. These may be collected, dissolved in water, and tested in 
the usual way. (See ante, p. 386, Exp. 7.) The residuary oxide 
of copper may then be dissolved in nitric acid and tested. With 
charcoal powder, the arsenite gives, although with some difficulty, 
a ring of metallic arsenic : but the arsenical nature of the salt is 
easily determined by boiling it with diluted muriatic acid and a 
slip of metallic copper or copper gauze. (See Heinsch’s Process, 
ante, p. 397.) Metallic arsenic is immediately deposited on the 
<“opper. When the arsenite of copper is used in confectionery, 
the substance upon which it is spread is cither soluble (sugar or 
starch) or insoluble (plaster of Paris). In cither case we scrape 
off the green colour and digest it in a small quantity of water. 
In the first case the arsenite of copper is deposited, while the 
sugar or starch is dissolved ; in the second, the arsenite of cop¬ 
per is^eposited with the suljdiate of lime. The former may be 
separated from the latter by ammonia, and re-obtained pure by 
evaporation. Should the arsenite be mixed up with fat or oil, 
it will easily subside as a sediment on keeping the substance 
mclted> and the deposit may be freed from any traces of fat by 
digesting it in ether. The pigment called Emerald Green is 
a mixture of arsenite and acetate of copper. The presence of 
arsenic in this compound is easily detected by muriatic acid and 
metallic copper. 

METALLIC ARSENIC. FLY-POWDER. 

It is gcnljrally considered that metallic arsenic is not poi- 
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sonous ; but, as this metal is easily oxidised, it speedily ac¬ 
quires poisonous properties. According to Berzelius, the 
metal is slowly converted, by exposure to the air, to a pulverulent 
suboxide of a black or brownisli-black colour. This is com¬ 
monly called “fly-powder,”—a name also applied to the arsenical 
cobalt ores reduced to powder. Thus, what is called the “ Tuna- 
berg ore”—a mixture of cobalt, arsenic, iron, and sulphur—is 
largely used on the Cotitinent under the name of “fly-powder 
and as it comes within the reach of children, it frequently gives 
rise to accidents. 

Symptoms and appearances .—A few years ago, Dr. Schob- 
bens was called to a man who had taken some of this powder 
by mistake for a purgative. He was soon attacked with the 
usual symptoms of poisoning by arsenic. He swallowed a large 
quantity of milk, which occasioned immediate vomiting. As 
fifteen hours had elapsed before a medical man saw him, no 
treatment was of any avail, and he died from the effects of the 
poison. In another case a child, aged 4 years, sw'allowed a 
portion of fly-powder. The hydrated sesquioxide of iron was 
given every-half hour, and the child recovered the next day. 
(Monthly Jour. Med. Science, Sept. 1846, p. 228.) The exact 
quantity taken in this case is not known ; but there is no doubt 
that the poison is but little inferior to arsenious acid in activity, 
and the symptoms and appearances after death from a fatal dose 
would be similar. This substance is not much known in Eng¬ 
land. A woman was convicted in France for poisoning her 
husband with it in 1844. (Briand, Man. Comp, de Med. Beg. 
228.) It owes its poisonous properties to arsenious acid, of 
which, with the metal, it appears to be a mefchanical mixture. 

According to Dr. Sehiitte, it contains, as it is usually sold, 
from four to eleven per cent, of white arsenic. This gentleman 
has reported one case in w’hich it was hoinicidally administered 
by a man to his wife. The prisoner, Dombrowsky, was tried 
before the Court of Wolfenbuttel, in July 1853, convicted of 
murder by poison, and subsequently executed. The quantity of 
the powder taken by deceased is unknown. The symptoms 
from which she suftcred were violent vomiting and paging, 
severe pain in the abdomen, and great thirst. She died m six 
days. The principal appearances were softening and excoria¬ 
tion of the mucous membrane of the stomach, striped or striated 
inflammatory redness of the mucous membrane, with bloody 
points about the cardia. The intestines were also inflamed; 
Small, black, metallic-looking particles were found in the con¬ 
tents of the stomach ; and these, on analysis, proved to be 
arsenic. The quantity found amounted to about nineteen grains. 
Some of the same kind of powder was taken from the prisoner’s 
pocket. (Casper’s Vierteljahrschrift, 1854, ii. p. 230 ; and Otto, 
Ausmit. der Giftc, 1856, p. 56.) 

Tliis metallic-looking powder forms what may be called black 
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arsenic. Dr. Chevors refers to a case that occuiTed in 
India, in which some ditRcuIty arose in respect to the evi¬ 
dence, in consequence of a witness describing an arsenical 
powder as black. (Med. Jur. for India, p. 74.) It was thought 
that the witness had made a mistake in the description ; but 
the arsenic was probably in the form of fly-powder. It would 
be known from white arsenic coloured by soot, by the great 
weight and metallic appearance of the black particles. 

Analysis .—When boiled in water, arsenious acid is dissolved, 
and the appropriate tests may be then applied to the solution. 
When a small portion is gently heated in a reduction-tube, a 
ring of arsenious acid is obtained as well as a ring of metallic 
arsenic. With soda-flux, a well-defined metallic crust is pro¬ 
cured, possessing the characters already described (ante, p. 386). 
This compound is used for destroying flies as well as vermin. 

i'nY-WATEu is a name applied to solutions of arsenic and of 
various arsenical comjfcunds in water. Mixtures of this kind 
may be formed by dissolving one part of the arsenitc of soda or 
potash, and two parts of sugar, in twenty parts of water. Paper 
soaked in this solution, and dried, is used for poisoning flies ; 
and perhaps this is the safest form in which arsenic can bo used 
for such a purpose. 

A case of ]>oisoning by fly-water, in which two grains and a 
half of arsenious acid destroyed the life of an adult in thirty-six 
hours, will be found reported in the Medical Gazette (vol. xxxix. 
p. lie). 


ARSENIC ACID. 

Symptoms .—This is an artificial product almost entirely con¬ 
fined to the chemical laboratory. Orfila states that it is a more 
powerful poison than arsenious acid, but he does not adduce 
any cases in support of his opinion. I have not been able to 
find any case of poisoning by it in the human subjoet. Dr: 
Glover ascertained that four grains of the aeid, dissolved in two 
drachms of water, and introduced into the stomach of a stout 
rabbit, killed the animal in four hours, with the symptoms of 
irritant poisoning, and an ^flection of the nervous system. 
(Ed. Med. and Surg. Jour. vol. Iviii. p. 121.) 

Treatment. — The hydrated oxide or acetate of iron would 
be more likely to act as an antidote in poisoning by arsenic 
acid, owing to the great solubility of this compound and its 
tendency to combine with the oxide. 

Analysis .—Arsenic acid is a white uncrystalline deliques¬ 
cent solid. 1. It is not entirely volatilised on platina foil by 
the flame of a lamp. 2. It is very soluble in water, forming 
a highly acid solution. 3. It is precipitated of a brick-red 
colour by nitrate or the anfmonio-nitrate of silver. In these 
characters it differs from arsenious acid. 4. It yields readily 
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an arsenical sublimate with charcoal. 5. It yields deposits with 
copper and muriatic acid, or in Marsh’s apparatus. But Dr. 
Rainey has shown that Reinsch’s process does not act so deli¬ 
cately witli the arsenic, as with arsenious acid. The arsenic 
may, however, be converted to arsenious acid by mixing it 
with sulphurous acid and evaporating the liquid to dryness. 
Arsenic acid is also precipitated of a pale yellow colour, although 
slowly, by sulphuretted hydrogen gas. In these properties it 
resembles arsenious acid. 

ABSENIATES OP POT AS It AND SODA. 

Symptoms and appearances. —The arseniates of potash and soda 
must be regarded as active poisons, although there arc but few 
instances on record in which life has been destroyed by them. 
Dr. Christison states that, in the course of his reading, he has 
met with only two reported cases of poisoning by arseniate of 
potash. (Op. cit. 284.) M. Boulcy administered this salt to 
seven horses, from the eflccts of which they all died. On in¬ 
spection, it Avas observed that there was well-marked inflamma- 
. tion of the stomach, intestines, and bladder, and there were 
ecchymoses in the left ventricle of the heart. The contents of 
the viscera in one horse yielded no traces of arsenic—a fact 
probably to be ascribed to the violent diarrhoea from which the 
animal had suffered. (Orfila, Toxicologic, i. 452.) An attempt 
at murder by the arseniate of potash was the subject of a trial 
in France in 1844. This jmisonous salt had been maliciously 
put into a bottle of wine. The prosecutor swallowed a mouth¬ 
ful, and, from finding the liquid very bitter, he spat out the 
greater portion. His wife also tasted it, but drank only a small 
quantity. In the course of the night the prosecutor was seized 
with severe colic, vomiting, general prostration of strength, and 
stupor; the wife suffered from similar symptoms. The medical 
man who had been called to them, finding that but a small 
quantity of wine had been taken from the bottle, refeiTed the 
symptoms to indigestion. The next morning the prosecutor 
gave a portion of the suspected wine to a dog : the animal 
suffered from violent vomiting and convulsions, and died in four 
hours. The wine was analysed b^ M. Chevnllier, and found to 
contain about one drachm of arseniate of potash to a pint. A 
person, in whose possession a large quantity of arseniate of 
potash was found, was tried for this nefarious attempt to poison ; 
but he was acquitted. (Journal de Chimie 'Mcdicale, 1854, 
p. 524.) A coarse sort of blotting-paper, soaked in a solution of 
arseniate of potash, is now extensively sold under the name of 
“Papier Moure." It is erroneously represented that the substance 
with which it is impregnated is not poisonous to human beings. 

Two cases are reported of poironing by arseniate of soda. 
Two young men sent to a druggist’s for doses of tartrate of 
soda, in ‘place of which arseniate of soda was sent by mistake. 



SDLPHUBET8 OF AHSENIC. OKPIMENT. 


439 


In five minutes after the substance had been taken, they were 
attacked with violent cramps in the stomach. One died, and 
the other remained'*for some time in a dangerous condition. 
(Amer. Jour. Med. Sci. Oct. 1852, p. 553 ; and Wharton and 
btille's Med. Jar. p. 454.) 

Treatment. — A solution of an arseniatc is copiously preeij)!- 
tated by the hydrated oxide, or a solution of acetate of iron; 
hence these substances might be administered with a fair pros¬ 
pect of benefit. 

Analysis. —Arseniatc of potash is a white deliquescent sub¬ 
stance, fixed when heated, and very soluble in w'ater. The 
same tests may be applied to it as to Aksenjc Acii>. Marsh’s 
process acts with much more certainty and delicacy than that of 
Keiuscli (ante, p. 392). In order to separate the whole of the 
arsenic, the licpiid may be acidulated with muriatic acid, and a 
current of sulphuretted hydrogen gas passed into it. 

The BiNAiisENiATE OP Potash is known under the name of 
Macquet^s neutral arsenical salt. The liquid known as Pearson's 
solution, w'hich is still used medicinally in France, is a mixture 
of one grain of arseniatc of soda to one ounce of distilled water. 

SULl’IlUKETS OF AKSENIC. 

There are several kinds met with in commerce—OnruuENT 
or Yellow Arsenic, and Kealgak or liEo Arsenic. 'I’hcy 
are poisonous in consequence of their containing a large pro¬ 
portion of free arsenious aci<l; this sometimes amounts to ns 
much as 30 per cent, of their weight. They are occasionally used 
as poisons : in several criminal trials in Fngland it Inis been 
proved that orpiment was the substance employed. Orpiment and 
realgar arc ernjiloyed in the arts, and are procurable by artisaq^ 
with the most destructive facility. On one occasion, a quantity 
of red powder, brought to me by a mechanic as iron rust, which 
he w'as carrying loosely in his waistcoat pocket, turned out to 
be realgar! From the brilliant* colours of these compounds, 
they arp used in painting, dyeing, paper-staining, and even in 
the colouring of toys and sweetmeats for children! It is re¬ 
markable that, under these circumstances, accidents are not 
more frequent. (Sec Anm'd’llyg. 1843, p. 358.) 

It is in the state of yellow sulphuret that arsenic is so com¬ 
monly found in the stomach after death when the body has been 
buried for a long period. This arises from the action of sul¬ 
phuretted hydrogen, generated by, decomposition, on the white 
arsenic taken daring life. In some instances, the coats of the 
stomach and intestines may present deep yellow patches from 
this change taking place in the tissues. This conversion of 
white to yellow arsenic, is, in general, only partial (ante, p. 193). 

Symptoms and appearances .—The sulphurets of arsenic pro¬ 
duce symptoms and appearances after death similar to those 
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caused by arsenious acid ; but the dose required to destroy 
life must vary according to the proportion of arsenious acid 
with which the sulphuret happens to be mixed. This is not a 
common form of poisoning; the intense colour of tlie poison 
would lead to suspicion. It was with orpiment that JMrs. Smith 
was poisoned at Bristol in 1835. (Med. Quart. Kcv. July 
1835, p. 390.) This poison, from its coloui*, may be given or 
taken, by mistake, for mustard or turmeric. In a case which 
occurred to Dr. Jochner, two persons partook of some porridge, 
in which orpiment had been put, by mistake, for turmeric. 
They suffered from continual vomiting, burning jiain in the 
stomach, and collapse. One, an old man, died in twenty-two 
hours; the other, a boy, recovered. Evidcttcc of violent inflam¬ 
mation was found in the gnilet and stomach, the mucous coat 
of the latter beitig softened and thickened. There Avas a sphace¬ 
lated spot, one itich in diameter, in the cesophagixs ; and another 
in the stomach, three inches in extent. (Wharton and Stillc, 
Med. Jur. 434.) According to Dr. Chevers (Med. Jur. for 
India, p. 74), orpiment is much used in India both as a medicine 
and as a poison, lie refers to eight instances in which this poi¬ 
son w'as found, either in food, or in the stomachs of persons who 
had died under symptoms of irritant poisoning. The sul- 
phurct was detected in the remains of two bodies after ten 
months’ interment without coffins. Orpiment and realgar are 
sold openly in India, and are used as depilatories. Orpiment 
has been known to cause death by external application as a 
depilatory (see Annales d’Hygiene, 1834, 459); a result 
which might be expected from the quantity of arsenious acid 
with which it is mixed. There is a form of depilatory used, 
^ich consists of one part.pf orpiment, twelve parts of quick¬ 
lime, and ten parts of starch, made into a soft paste with water 
(Pereira, i. 162), the use of which must always be attended with 
danger. 

Treatment. — The promotion of vomiting with the exhibition 
of mucilaginous liquids can alone be trusted to. , 

Analysis. — The powdered sulphurcts yield a solution of arse¬ 
nious acid on boiling them in water acidulated with muriatic 
acid. They readily give the well-known sublimates of metallic 
arsenic, both with soda-flux, silver, and in the hydrogen appa¬ 
ratus. They also yield a deposit of arsenic when boiled with 
copper and muriatic acid. Orpiment is insoluble in muriatic 
acid, but it is readily dissolved by a solution of potash. Organic 
mixtures .—The sulphuret being insoluble in water, it is in general 
easily^ separated mechanically by allowing the matters mixed 
with it to become dry upon bibulous paper. If the sulphuret 
cannot be separated mechanically, the organic matter suspected 
to contain it should be dried and boiled with nitric acid to dry¬ 
ness, until it is destroyed. Any sulphuret will be then found, 
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under the form of arsenic acid, soluble in water. Another im- 
})ure sulphuret, sold as King’s yellow, is composed, according to 
Dr. tdiristison, of sulphuret of arsenic, lime and sulphur. It is 
highly poisonous, and is extensively sold as a pigment. A case 
of alleged poisoning by this substance has been already related 
(ante, p. 22.5.) The patient died of inflammation of the air- 
passages. The sulphuret of arsenic is easily separated from the 
pigment by digestion in caustic alkali. 

SOLUTION OP CHLORIDE OF ARSENIC. 

(liquor ARSENICI I-’HLORIDI.) 

This is a pharmacojxcial solution of arsenic in diluted hydro- 
chlori(S'‘aci<l. It contains one grain and a half of arsenious 
acid in one fluid-ounce, which is equal to the small proportion 
of three-sixteenths of a grain to a fluid-drachm. Mr. Phillips 
states that it is a highly poisonous preparation, and from a case 
which I saw it* Guy’s llos])ital in May, 1857, this statement is 
confirmed. An adult female took, in three doses, thirty minims 
over a period of twenty-four hours. The quantity of arsenic 
thus taken was not more than the tenth part of a grain, and 
yet the symptoms which followi-d were of a severe kind, re¬ 
sembling those of chronic ])oisoning. There were constriction 
of the throat, pain and irritation of the stomach and bowels, 
tingling and numbness of the hands and feet, loss of muscular 
power, and a feeling of extreme depression. The medicine was 
withdrawn, and the patient slowly recovered. It seems that she 
had not taken arsenic previously, and there was no evidence of 
this existence of a peculiar susceptibility to the effects of this 
poison. The quantity taken was very small to produce such 
alarming effects. The usual medicinal dose of this solution is 
from three to ten minims. It has about three-eighths of the 
strength of the solution of arsenite of potash. 

ARSENURETTED HYDROGEN. 

This is a gaseous poison of arsenic, producing, when respired 
in small quantity, very serious eflects upon the system. It has 
already occasioned death in at least three instances. The gas 
is an artificial product, and is formed in a chemical laboratory 
in various ways.—one method has already been described in 
speaking of Marsh’s pi-ocess (ante, p. 392); and its highly poi¬ 
sonous properties render it necessary that caution should be 
used in the employment of this mode of testing. The gas is 
most effectually decomposed, and prevented from diffusing itself, 
by passing it into a solution of nitrate of silver, or chloride of 
gol^ (See ante, p. 392.) This form of gaseous arsenical poi¬ 
soning ha» been hitherto purely accidental. It is stated that 
Gehlen, a German chemist, was killed by accidentally breathing 
a small quantity. Suspecting that the gas was escaping from 
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some part of the apparatus he was using, he applied his nose 
for the purpose of detecting it; and although he respired but 
a small quantity, probably a few hundredths of a grain of 
arsenic only, he was seized in about an hour afterwards with 
vomiting, shivering, and great prostration of strength. He died 
on the ninth day. The most complete history of this kind of 
poisoning has been published by Dr. O’Reilly, of Dublin. I am 
indebted to him for the particulars of the case. 

Symptoms and appearances .—A gentleman, for the sake of 
experiment, wished to respire about one hundred and fifty cubic 
inches of pure hydrogen gas. It unfortunately happened that the 
sulphuric acid, which he used for making the hydrogen, was 
largely contaminated with arsenic. Immediately after fife had 
respired the gas, he was seized with giddiness and fainting, 
constant vomiting of a greenish-coloured matter, and dull pain 
in the region of the stomach. There was also complete sup¬ 
pression of urine. He died in about six days, din dissection, 
the liver and kidneys were found of a deep indigo colour,—the 
mucous membrane of the stomach was easily separated; and 
there were two distinct patches of inflammation at the greater 
curvature. There was a quantity of reddish-coloured fluid 
effu.sed in the chest, in about ten ounces of which Dr. O’Reilly 
detected arsenic by the use of Marsh’s i)roeess. Prom experiments 
made subsequently on the sul})huric acid, it is supposed that the 
deceased must have inhaled a quantity of arsenic equivalent to 
about twelve grains of arsenious acid. A case of poisoning by 
this gas occuiTed in England in December, 1836. A young 
gentleman was killed by respiring the gas, evolved from a mix¬ 
ture of arsenic, zinc, and sulphuric acid. Death did not take 
place until twenty-four days^fter the accident. It appears that 
in this instance but a very small portion could have entered into 
the lungs. lam indebted to Dr. Mouatt, of Calcutta, for the 
particulars of another case,—that of Prof. Robertson, of Calcutta 
Medical College, who, while delivering a lecture on arsenic, 
accidentally breathed a portion of this gas which was escaping 
from a Marsh’s apparatus. The first symptoms were a sense of 
burning and of constriction in the throat, foilowed by irritability 
of the stomach, vomiting of liquid, at first bilious, and after¬ 
wards coffee-coloured, with a burning pain through the whole 
alimentary canal. Four pints of bloody urine were passed, and 
this, on examination, was found to contain arsenic. There was 
constipation of the bowels, with fever, a full, hard, frequent pulse, 
dry, hot, unperspiring skin, restlessness, anxiety, and great pros¬ 
tration of strength. He did not recover from these symptoms 
until the twenty-second day. 

T^ie detection of arsenic in the serous liquid oP the chest 
pr4||l^ that this poison is eliminated not merely by the natural 
but also in morbid effusions. Dr. Chatin has re- 
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ccntly proposed this as an additional means of diagnosis in 
poisoning by arsenic. A blister was applied to the chest of a 
female labouring under the etfects of this poison. About ten 
drachms of the serum were collected, and this quantity contained 
sufficient arsenic to give sixteen well-marked metallic deposits 
by the use of Marsh's apparatus. (Jour, de Chimic, 1847, 329.) 
Analysis .—The chemical properties of this gas have been already 
described. (See Maush’s process, ante, p.392.) It is colourless, 
possessed of a disagreeable odour resembling that of garlic, in- 
iiammable, burning with a bluish-white flame, and evolving an 
Jibunduncc of white solid vapour. While burning, it is converted 
into water and arsenious acid. On cold surfaces it deposits 
metallic*'arscnic, suboxidc of arsenic, arsenious acid, and water. 
(For the characters of the deposits, sec p. 394.) It is dccom- 
])Oscd by chlorine, forming muriatic acid and chloride of arsenic ; 
also by those metallic solutions the metals of which have a 
weak affinity for o.xygen. Paper soaked in a solution of nitrate 
of silver and held over the gas, is immediately blackened. If it 
be passed into the solution, the silver is reduced, and arsenic 
acid is dissolved. The gas is not soluble in W'ater, and the air 
of water decomposes it. At a red heat the metal is entirely 
deposited, and hydrogen escapes. This is applied as an adjunct 
test in Marsh’s process. It is known from most other gases 
in being totally absorbed by a solution of sulphate of copper 
(Gregory). The spceiiic gravity of the gas is 2‘695. It con¬ 
tains by weight 96 2 per cent, of arsenic ; and as 100 cubic 
inches would weigh 82‘17 grains, every cubic inch will contain 
more than 8-lOths of a grain of arsenic in a finely-divided or 
gaseous state! It is therefore one of the most formidable poi¬ 
sons with which we are acquainted. , No treatment can save life 
when it has been once respired. 


CHAPTER 26. 

LIQUID MERCURY NOT POISONOUS — CORROSIVE SUBLIMATE- 

TASTE AND SOLUBILITY — SYMPTOMS-ITS EFFECTS COM¬ 

PARED WITH THOSE OF ARSENIC. SLOW OR CHRONIC POI¬ 
SONING-ACTION OF MERCURY IN YAPOUE — SALIVATION 

FROM SMALL DOSES OF MERCURIAL MEDICINES—FROM OTHER 
CAUSES—CANCRUM ORIS EFFECTS OF EXTERNAL APPLICA¬ 
TION-APPEARANCES AFTER DEATH-FATAL DOSE-PERIQD 

AT WHICH DEATH TAKES PLACE — TREATMENT. 

General remarks. — Metallic mercury, in the state of liquid, 
appears to be entirely destitute of poisonous properties. Nu¬ 
merous cases are recorded in which this substance has been' 
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swallowed with impunity. One was the subject of a report to 
the Westminster Medical Society, in November 1842. The 
individual in this case laboured under obstinate constipation 
which ended fatally. Five days before death, half a pound of 
liquid mercury had been swallowed as a remedial agent, and no 
ill effects followed. On an inspection of the body, the mercury 
had wholly disappeared. Much larger quantities of th€ metal 
have been taken without injurious consequences. In a case of 
obstinate constipation, after trying without effect all the common 
purgatives, Dr. Borgstedt prescribed fur a female, mt. 42, two 
pounds of mercury, to be swallowed at intervals I The metal 
remained nine days in the body, and was perceptible to the feel 
through the abdomen. 'J'he last jtortions of metal were passed 
by stool on the fourteenth day. Only five-sixths of the quantity 
administered were recovered. Slight salivation appeared about 
this time, but this aftcr-cfl'cct was speedily subdued. (Casper’s 
Woehenschrift, April 12, 184.5, 249.) In the same journal. 
Dr. Kerstein relates a somewhat similar case, in which, under an 
attack of ileus (ante, j). 128), he gave to a man, mt. 28, two 
pounds of quicksilver, in four doses,—six ounces at each dose. 
Croton oil was then prescribed, and after eight days the bowels 
were moved, the greater part of the metal being j>assed un¬ 
changed, excepting some portion which had been converted into 
black oxide (30 Mai 1846, 355). Many similar cases might be 
quoted, all tending to show that metallic mercury is inert. 

The most important mercurial poison is corrosive sublimate ; 
there are some other preparations of the metal, which will re¬ 
quire a brief notice. 

CORROSIVE sublimate. 

This substance is commonly seen under the form either of very 
heaiy crystalline masses or of a white powder, and is known by 
the chemical name of Chloride, Perchloride, or Bichloride of Mer¬ 
cury. The term Chloride has been and is now by many chemists 
also assigned to calomel. To prevent any confusion from scientific 
chemical nomenclature, the old and popular name of Corrosive 
sublimate is retained. This compound is not often taken as 
a poison. In the coroner’s report for 1837-8, there were about 
fifteen fatal cases of mercurial i)oisonirig, in twelve of which cor¬ 
rosive sublimate was the poison taken. It is chiefly used for 
the purposes of a Bug-poison, in preserving timber from the 
dry-rot, and in bronzing gun-barrels. It is freely retailed to the 
public at the rate of twopence for from one or two drachms ; if 
exceeding this quantity, the price is sixpence per ounce. This 
may guide the witness when he has to judge of the quantity 
taken, by the price paid. 

• Taste and solubility. —The taste of corrosive sublimate is 
‘ powerfully acrid and metallic, so that no poisonous quantity of 
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it can be easily swallowed without the person becoming imme¬ 
diately aware of the fact. It is very soluble in water, hot or cold, 
and speedily sinks in it, in which properties it differs strikingly 
from arsenic. I have found by experiment that one hundred 
grains of a cold saturated solution hold dissolved, at a maximum, 
ten grains of corrosive sublimate ; and it is stated by most che¬ 
mists that two parts of boiling water (212°) will dissolve one part 
of the poison. The Pharraacopceial solution {Liquor Hydrargyri 
Bichloridi) used in medicine, contains only half a grain of cor- 
ro.sive sublimate to one fluid-ounce. Half a grain of hydro¬ 
chlorate of ammonia is added. Corrosive sublimate is also 
readily dissolved by alcohol and ether ; the last body takes up 
one-third of its weight, and has the property of abstracting it 
from its aqueous solution,—a principle which is sometimes ad¬ 
vantageously resorted to for separating the poison when dissolved 
in organic liquids. It is soluble without change in nitric and 
muriatic acids. The solubility of this poison in an alcoholic 
liquid (whisky) was a material question in Iteg. v. Walsh (Kil¬ 
kenny Summer Assizes, 1850). The prisoner had poured the 
whisky on the poison in a cup, and the deceased had drunk it. 
It pi’oduced its usual effects. Some testimony w'as brought to 
show that the spirit would not dissolve enough to destroy life, 
but this was confuted. The prisoner had wilfully given some of 
the whisky shortly before to another man, who did not perceive 
any taste, and did not suffer any injurious effects, while the de¬ 
ceased complained that it had a “ (jucer burning taste,” and that 
he felt a burning in his mouth and throat. The whisky was not, 
in fact, poisoned, but it only became so when poured on the cor¬ 
rosive sublimate in the cup! 'I'his gave some plausibility to 
the defence. (Med. Gaz. 1850, vol. xlvi. p. 253.) 

Symptoms.—Acjjte Poisoning. —The symptoms produced 
by corrosive sublimate, generally come on immediately or within 
a few minutes after the poison has been swallowed. It differs 
from arsenic in producing immediately a chemical or corrosive 
action on the animal membranes. There is perceived a sti’ong 
metallic taste in the mouth, often described as a coppery taste, 
and there is, during the act of swallowing, a sense of constriction 
almost amounting to choking or suffocation, and a burning heat 
in the throat, extending downwards to the stomach. In a few 
minutes violent pain is felt in the abdomen, especially in the 
region of the stomach, which is increased by pressure. Pain in 
the abdomen is, however, sometimes wholly absent. There is 
nausea, with frequent vomiting of long stringy masses of white 
mucus, mixed with blood; and this is accompanied by profuse 
purging, the evacuations being of a mucous character and in some 
cases marked or streaked with blood. The countenance is 
sometimes swollen and flushed, in other cases it has been pale and 
anxious. The pulse is small, frequent, and irregular, becoming 
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scarcely perceptible as the symptoms progress. The tongae is 
white and ■ shrivelled,—the skin is cold and clammy, the respi¬ 
ration difficult ; and death is commonly preceded by syncope, 
convulsions, or general insensibility. The internal parts of the 
mouth, with the lips, are white and swollen, and have presented 
an appearance 'as if the cavity had been washed with a solution 
of nitrate of silver. It is worthy of remark that on a few oc¬ 
casions the tongue and mouth have not presented these changes. 
Suppression of urine has been frequently noticed among the 
symptoms. It existed in a well-marked case of poisoning by 
this substance at Guy’s Hospital. The patient lived four days, 
and did not pass any urine during thewliolc of this time (p. 448, 
post). This sym))tom was also observed in a case reported by 
Dr. Wcgelcr (Casper’s Wochenschrift, Jan. 10, 1846, p. 30), in 
which a youth, set, 17, swallowed three drachms of the poison, 
and died on the sixth day. During the last three days, no urine 
was secreted. Tfie case was otherwise remarkable from the fact, 
that no pain was experienced on pressure of the abdomen, and 
that the pulse underwent no change until shortly before death. 
In another, reported by Dr. Herapath, in Avhich a scruple of cor¬ 
rosive sublimate in solution was swallowed, suppression of urine 
and salivation came on on the third day, and the patient died on 
the ninth day. (Lancet, Dec. 13 and 27, 1845. pp. 650, 698.) 
In a case observed by Mr. Morris, the quantity of urine secreted 
was small, and it produced a scalding pain when voided. (Prov. 
Mod. Journ. Nov. 18, 1843, p, 126.) In this instance there was 
no purging. 

As contrasted with the effects of arsenic, it may be observed, 
1, that corrosive sublimate has a well-marked taste ; 2, it produces 
violent symptoms within a few minutes ; and 3, the discharges 
are more frequently mixed with blood. The symptoms produced 
by corrosive sublimate, in the first instance, resemble those of 
cholera ; if the person should survive several days, they, in some 
respects, assume the character of dysentery,—tenesmus and 
mucous discharges mixed with blood being very frequently 
observed. 

A swelling of the salivary glands and an increased flow of 
saliva are commonly enumerated among the symptoms, but 
these are by no means necessary attendants on cases of acute 
poisoning. Unless^ the patient survive two or three days, saliva¬ 
tion is not commpiily. observed among the symptoms, and even 
in this case it is Hot always met with. In a case which occurred 
to Dr. Venables, in which two drachms of the poison had been 
taken, and the woman survived eight days, there was no saliva¬ 
tion. In another, reported by Mr. Wood, (Ed. Med. and Sur. 
Jour. li. 141,) in which half a tea-spoonful of the poison was 
taken, salivation was profuse in the course of a few hours. In 
a case which occurred at Guy’s Hospital, in February, 1843, in 
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which two drachms had been taken, salivation commenced in 
four hours : but this is by no means the earliest period. Dr. 
Percy relates a case, in which the saliva was flowing profusely 
an hour and a half after the woman had taken a dose of thirty 
grains. (See Med. Gaz. 1843, i. 942.) In these cases of early 
salivation, it is alleged that foetor of the breath is absent, and 
that the salivation is the result not of absorption, but of a loeal 
irritant effect exerted by the corrosive sublimate. But most 
practitioners will look merely for an effect on the salivary 
organs. The local action of the poison is, in some instances, 
sufficient to account for the abundant flow of saliva indepen¬ 
dently of the influence of absorption. In a case, in which half 
a drachm of the poison in j^owder was ])laccd by a woman on 
her tongue, the saliv.a flowed abundantly from the mouth, and 
the lips were much swollen. (Prov. Med. Jour. hlov. 18, 1843. 
p. 127.) This was undoubtedly due to a local effect of the poison. 

The following cases will illustrate the ordinary effects of this 
poison. J. W., an adult, mt. 38, who an hour before had masti¬ 
cated and swallowed about two drachms of corrosive sublimate 
in coarse lumps, was admitted into Guy’s Hospital, in Feb, 1843, 
There was great depression of the system ; the limbs were quite 
cold; the respiration was natural; the pulse small, wiry, and 
scarcely perceptible ; the tongue swollen, as well as the lips. 
The man was sensible ; and complained of constriction of the 
throat. Albumen was immediately administered to him. In 
three hours after his admission, the lips were swollen and tender, 
as well as the gums; there w.as incipient salivation, with pain 
extending down the gullet, into the stomach. The act of swal¬ 
lowing gave rise to much pain. The man had vomited several 
times, and brought up a (pnintity of a yellow-coloured matter, 
interspersed ^t§th blood; he complained of slight pain in the 
abdomen. There were spasms of the lower limbs ; the knees 
were drawn up ; the pulse was small and scarcely j>crcep- 
tit>le ; the tongue was white, and so much swollen that he could 
not protrude it from his mouth. Those symptoms continued, 
more or less, daring the four days which he survived. There 
was complete suppression of urine, with occasional discharges of 
mucus mixed with blood, from the bowels. Before death there 
was delirium ; the man died in a comatose state. (Guy’s Hosp. 
Keports, April, 1844, p. 24.) 

In 1846, a woman, ajt. 2.'5, w^as admitted into the hospital 
labouring under symptoms of poisoning by corrosive sublimate, 
which she had taken dissolved in spirits of camphor. She had 
put into her mouth about a table-spoonful, but her husband 
seized her by the throat and prevented her from swallowing 
more than a very small portion of it; she spat the greater 
part out again. She immediately felt a strong coppery taste, 
with burning heat, in the mouth and throat, attended with 
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difiSculty in swallowing. In aliout five or ten minutes she 
vomited. When admitted, there was no collapse or coldness of 
the skin or limbs : on the contrary, they were warm and moist. 
Her face was much disfigured by the projection of the lips, 
which were considerably swollen and very tender. On exami¬ 
nation, the throat was not found to be much injured, — the 
action of the poison having been chiefly confined to the mouth. 
Some of the fluid had run down from each comer of the mouth, 
producing p.atches of redness externally : the mucous membrane 
of the lips and tongue had a whitened aspect; there was retch¬ 
ing, as well as vomiting, but not violent. The vomited matter 
was but slightly tinged with blood. The pupils were dilated, 
and the conjunctiva; inflamed. Th^rc was painful headache ; the 
pulse, which was at first unaffected, subseciucntly increased to 
112, and became irregular; the breathing was unimpaired. 
There was no purging, nor any pain at the stomach. There was 
great thirst, with occasionally a tendency to sleep. The pain in 
the throat afterwards extended to the chest: the submaxillarv 
glands became enlarged and tender ; but the gums were unaf¬ 
fected: and there was no salivation nor fictor. In two days the 
symptoms had abated: the mucous membrane of the lips peeled 
off, and thef throat was painful. After this, the woman gradu¬ 
ally improved, but her mouth and gums remained tender for 
four days. 

In April, 1846, a man swallowed about a drachm of corrosive 
sublimate mixed with half a pint of water and some hydrochlo¬ 
ric acid. He experienced great heat and soreness of the throat 
and gullet in the act of swallowing the poison and was shortly 
afterwards seized with violent vomiting and purging. He 
was brought to Guy’s Hospital in half an hour, and he was then 
labouring under the following symptoms:— Theje was coldness 
of the limbs, with a general lividity of the surftice, especially 
about the backs of the hands, cheeks, and forehead, which 
ju’esented a purplish-black up]>earancc. He was affected wjfh 
shivering and frequent chattering of the teeth, without any sense 
of cold in any part of the body ; the pupils were at first natural; 
they were subsequently contracted ; pulse about 100, small and 
feeble. There was violent vomiting as well as purging, the for¬ 
mer occurring at first every two or three minutes, subsequently 
every half hour. The vomited matters consisted of mucus 
tinged with blood, mixed with the albumen which had been 
administered. There was purging every hour throughout the 
day: the discharges, which consisted at first of little else than 
ihiicus and blood, became more and more feculent. The tongue 
visas covered with a greyish-white crust, resembling the effects of 
nitrate of silver; its margin was of a bluish colour. There 
was great heat, with soreness of the mouth, throat, and gullet, 
especially during the act of swallowing any liquid j the gums 
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had receded from the base of the crowns of the teeth, and pre¬ 
sented a Icadcn-blue margin: the abdomen was generally free 
from pain ; there were occasional cramps of^he lower limbs. 
On the second day there was a remission of the symptoms, but 
the vomiting and purging returned ; there was deliriufh with 
tremor and cramps of the limbs. He died on the fourth day. 
There was no salivation. 

As in the case of arsenic, the symptoms caused by this poison 
arc liable to great variation, even when the dose is the same. 
In March 1848, a young man took, on an empty stomach, a 
drachm of corrosive sublimate partially dissolved. When seen 
some hours afterwards, his face was pale,—the surface of the 
body cold, especially the limbs. Vomiting had occun’cd in a 
few minutes after he had taken the poison, and had continued 
almost incessantly,— the fluid ejected consisting of a frothy 
liquid mixed with blood. There was pain in the stomach, but 
this was not increased by pressure. No injury of the mucous 
membrane of any part of the mouth could be cietcctcd. This is 
an important fact in reference to the recognition of such cases, 
since, as in poisoning by oil of vitriol, the mouth may ])resent 
no marks of a chemical action. On the second day^ the pain 
continued %vith the same kind of vomiting,— the pulse was small 
and weak, with intermissions ; the tongue red and dry. On the 
third day there was a remission of the symptoms; the vomiting 
and purging had ceased, and there was an abatement of the 
pain. On the fourth day he died—the symptoms having be¬ 
come worse; there was purging of a bloody liquid, and great dif¬ 
ficulty of breathing, with blueness of the lips from obstruction 
of the bronchial tubes by mucus. No urine was passed during 
the last twenty-four hours ; the intellect was not aflected at any 
time. (Mr. Wafle in Med. Gaz. 1848, vol. xli. p. 779.) 

In “a case which was the subject of a criminal trial, in which an 
unknown quantity of this poison wiis given in whiskey, the symp¬ 
toms were of a very marked kind ; there was a burning pain in the 
mouth and throat with immediate sickness ; pain in the stomach 
as well as about the mouth and head ; the vomiting was inces¬ 
sant. There was profuse salivation on the third day, with a dis¬ 
charge of shreds of corroded membrane mixed occasionally with 
blood. The breath was offensive ; the tongue swollen and pro¬ 
truding ; the teeth were black ; the gums and.]>alate ulcerated ; 
the salivation continued, the man became weaker, and before 
death on the fifteenth day, there was a discharge of blood from 
his moutn. (Med, Qaz. 1850, vol. xlvi. p. 254.) 

Chronic poisoning. —The symptoms afe much modified when 
the poison is taken in small doses at certain intervals for some 
days or weeks. Tliere are colicky pains, with nausea, vomiting, 
general uneasiness, and depression. The salivary glands then 
become painful, inflamed, and ulcerated; the tongue and gums 
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are red and swollen, sometimes ulcerated, and there is a pecu¬ 
liarly offensive smell (fcetor) of the breath, A deep blue line, 
like that obscrvfd in poisoning by lead, is sometimes found 
at the edges of the gums where they join the teeth. The 
patienf experiences difficulty of swallowing and breathing. The 
constitutional effects are indicated by looseness of the bowels, 
spitting of blood, cough, general trembling of the limbs and 
palsy, with slow fever and emaciation, under which the patient 
sinks. 

Should the person survive some time, salivation is commonly 
met with ; but in looking for this as a special and characteristic 
symptom of mercurial poisoning, a medical jurist must remember, 
that some persons are wholly unsusceptible of this condition. 
On the other hand, there arc cases in which the salivary glands 
are easily excited, so that the usual innocent doses of mercurial 
medicines have bpdli known to produce salivation to such a 
degree as to caus6 death. Facts of this kind are of some import¬ 
ance, since charges of malapraxis may be easily raised in respect 
to them. Dr. Cliristisou mentions a case in which two grains 
of calomel destroyed life by the severe salivation induced, as 
well as by ulceration of the throat. Another was mentioned to 
me by a pupil, in 1839, in which five grains of calomel killed an 
adult by producing fatal salivation. Prom some cases related 
by Mr. Samuel of Newark, it appears that two grains of calomel, 
divided into three })owders, were given in the proportion of one 
powder daily (two-thirds of a grain), to a little boy aged eight. 
This small dose produced violent salivation, sloughing and 
disease of the jaws, from which he was some weeks in recover¬ 
ing. In another instance a girl, aged five, took daily, for three 
days, three grains of mercury and chalk powder. Her mouth 
was severely affected, sloughing ensued, and she died in eight 
days. In a third case, a boy, mt. 11, took three doses of this 
powder, one of six grains on the 14th, a similar dose on the 
17th, and four grains on the 20th, making altogether, sixteen 
grains in a week. Profuse salivation followed, sloughing com¬ 
menced in both checks and rapidly extended through them. 
The boy died in four days. Pi’cviously to taking the mercury 
the boy had recovered from an attack of fever. (Lancet, Dec, 
20, 1851, p. 579.) In a fourth case, three grains of blue pill 
given twice a day-for three days, making eighteen grains, were 
ordered for a girl aged nineteen, who complained of a slight . 
pain in her abdomen. Severe salivation 8upervened,^he teeth 
separated, and she died in twelve days. With respect to the 
effects of corrosive sublimate., Dr. Christison states that he has 
known three grains only of this substance, in three doses, cause 
violent salivation. (Op. cit. 408.) When this state results from 
the use of mild mercurial medicines in small doses, the severe 
effects may be referred to idiosyncrasy, or a state called intoler- 
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ance (ante, p. 99). A person may die under these circum¬ 
stances:—either from simple exhaustion or from excessive 
sloughing of the throat«with diseasS of the bones. When an 
individual has recovered from the first effects of acute poisoning 
by corrosive sublimate, he may die at almost any period from 
these secondary consequences. 

It is admitted by toxicologists, that salivation may be inter¬ 
mittent, i. e. that it may cease and reappear withput more mer¬ 
curial poison; or any mercurial preparation, being given in the 
interim, although such cases are rare. As a matter of medical 
jurisprudence, this important question was brought to an issue at 
the trial of Butterfield, at Croydon, in 1775. The deceased was 
supposed to have been killed by the administration of small 
doses of corrosive sublimate, and the fact of his having been 
salivated at or about the time of the alleged administration, was 
regarded as a proof of poisoning. In tlie defence it was urged, 
that the deceased had been salivated two months previously, 
under a common mercurial course,— and although the salivation 
had ceased for that period, it was probable that this was nothing 
more than a recurrence of the former:—it did not prove that 
there had been any fresli administration of mercury in the interim. 
There was a difference of opinion on this point among the wit¬ 
nesses, as there probably would be in the present day, if each relied 
upon his own personal experience. H<jwcver, one of the wit¬ 
nesses stated that he had known salivation to recur without a 
fresh exhibition of mercury after the long interval of three months, 
and the prisoner was acquitted. Cases are reported of saliva¬ 
tion recurring after intervals even longer than this. One is quoted 
by Mr. Swan, in which salivation recurred after an interval of 
six months. (On the Action of Mercury, 1847, p. 4.) 

It is necessary to bear, in mind that salivation is not necessa¬ 
rily connected with the administration of meredry, and therefore, 
when taken alone, it can never furnish evidence of mercurial 
poisoning. Salivation may come on spontaneously from disease 
in the salivary organs; or it may arise from simple mechanical 
causes. Dr. Mulock has communicated a case to the Dublin 
Hospital Gazette, in which profuse salivation was occasioned by 
the introduction of a set of artificial teeth. (Sept. 15, 1845, p. 
35.) It may be produced by many other substances besides 
the preparations of mercury. Thus it has been known to follow 
the use of the preparations of-gold, copper, bismuth, lead, anti¬ 
mony, iodine, iodiide of potassium, croton oil, opium, prussic 
acid, sulphuric acid, arsenic, colchicum, foxglove, and cantha- 
rides. ■ Some have asserted that an offensive odour of the breath, 
a brassy taste in the mouth, and spongy and ulcerated gums, 
will indicate the salivation caused by mercury: but these charac¬ 
ters have been equally met with in the salivation produced by 
arsenic and bismuth. (Frov. Med, Jonm., Oct. 22, 1845, p. 
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638.) A case in which this question was material has been re4 
ported by Mr. Harding. (See Lancet, June 13, 1846, p. 654.) 
It appears from the researches of pathologists, that salivation is 
not so readily induced by mercurial preparations in young per¬ 
sons as in adults. Dr. Bock says that, in his experience, only 
one instance has occurred, in which a child, two years old, was 
salivated by five grains of calomel given in three do^es in twelve 
hours : in two .‘days the usual symptoms appeared. The child 
had been labouring under hooping-cough for sevei’al weeks, and 
was a good deal reduced. For other instances, see page 450, 
ante; but notwithstanding these cases, it is true as a general 
principle that young subjects are salivated with great difficulty, 
and at the same time the effects of mercury upon them are fre¬ 
quently more energetic and uncertain than they are in the adult. 
Hence mercurial prepai'ations should be administered with great 
caution, when the strength of a child has been reduced by 
disease. In this state of constitutional depression, a single 
medicinal dose of calomel may sometimes prove fatal. , (Dubl. 
Med. Press, May 12, 1847, p. 296 ; also. Amor. Journ. Med. 
Sciences, April 1847, p. 509.) 

In addition to the facts already detailed, respecting death from 
excessive salivation under the use of small doses of mercury, there 
are certain morbid states of the body which appear to have the 
effect of increasing the action of this medicine on the salivary 
glands. This kind of acquired idiosyncrasy exists especially 
in that form of disease called granular degeneration of the 
kidney, which is characterised in its early stage by albuminuria 
(see ante, p. 99). Dr. Craigic has observed, that when given 
to persons labouring under symptoms of granular kidney, a 
small quantity of mercury induces salivation, and renders the 
mouth tender and most painful. (Practice of Physic, ii. 1148.) 
Dr. Christison hhs repeatedly observed that mercurial acti6n 
(Salivation) is in these cases brought on by unusually small doses 
of the compounds of mercury, or unusually soon. A medico¬ 
legal case involving this question occurred at Heading in Decem¬ 
ber, 1845. A man, labouring under disease of the kidneys, had 
placed himself in the hands of a person who promised to cure 
him. Part of the treatment consisted in the administration of 
small doses of mercury. Profuse salivation came on, and the 
patient, not finding himself relieved, applied to a medical prac¬ 
titioner. In about a fortnight afterwards he died, and a coroner’s 
inquest was held, in order to determine whether he had not died 
from improper treatment. It appeared in evidence tfiat some 
calomel pills were prescribed, and that had the prescription been 
jPsUowed, the deceased would have taken no more than six grains 
in the five days that he was under treatment; but, in conse¬ 
quence of some mistake, he took eleven grains and a quarter — 
i. e. two grains and a quarter daily for five days. On an inspec- 
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tion of the body, the gums were found ulcerated, and the raucous 
membrane of the tongue, mouth, and throat, was in a state of 
intense irritation. Both kidneys were enlarged and in a 
diseased state. After'hearing the evidence of several medical 
witnesses, the jury returned a verdict that deceased had died 
from natural causes. 

In albuminuria, the kidneys appear after death larger than 
natural, of a dark or chocolate colour, and they are evidently 
gorged with blood. During life the disease is known, among 
other symptoms, by the presence of albumen in the urine. In 
granular degeneration the surface of the kidney is generally 
mottled or speckled : in the earlier periods of the disease the 
organ may be found larger thap natural, and of softer consistence, 
while in the advanced stages it may be contracted and hard. 
The outer or cortical portion is commonly disorganised ; it is 
granular, and of a pale yellow colour. (Rees on the Blood and 
Urine, p. 154 ; and Gregory, Practice of Medicine, 691.) 

Canerum oris—Canker of the month. —Corrosive subliinatei as 
well as other mercurial preparations, is liable to produce gan¬ 
grene of the mouth and throat, and thus destroy life. A disease 
called canker, or gangrene of the mouth, attended with ulcera¬ 
tion of the gums and a falling out of the teeth, has been observed 
to occur in infants and children, to whom no calomel, nor any 
mercurial preparation whatever, has been given. Those who 
especially suffer from this disease are children badly fed and 
clothed, and generally labouring under, or recovering from, 
fever, small-pox, measles, or hooping-cough. It is, however, far 
more common as a consequence of measles than of other diseases, 
and it is always connected with a dcpi'cssed state of the vital 
powers. Several cases of cancium oris h.avc been reported by Dr. 
Hennis Green. (See Lancet, Dec. 1839.) On these occasions, 
supposing any mercurial preparation to have been given medici¬ 
nally, it may become a serious question whether death actually 
resulted from the mercury acting as a poison, or from the effects 
of disease. In some fatal cases that have occurred, the subject 
has become a matter of inquiry before coroners. Although sali¬ 
vation and its consequences,—ulceration of the gums and slough¬ 
ing, are not common among children as an effijct of mercurial 
preparations, yet it is clear, from the facts already cited (p. 450), 
that small dbses of mercury may have occasionally a most 
violent effect upon them, and render the • suspicion of poisoning 
probable. Of two children, whose deaths were the subject of 
investigation under these circumstances, one was affected with 
hooping-cough, and the other with measles. Powders contain¬ 
ing calomel were* prescribed in both cases—gangrene of the 
mouth supervened, and the children died. There was some 
reason to believe, from the evidence, that mercurial medicines 
had really produced the effect attributed to them, at least 
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in one of the cases. In Augnst 1840, a charge was made 
against a medical practitioner of having caused the death 
of a child, aged four years, by administering an over-dose of 
some mercurial preparation. The child was labouring under 
hooping-congh, and some medicine was prescribed. On the 
fourth day the child complained of soreness of the mouth, the 
teeth became loose and fell out, the tongue and cheek were 
much swollen, and the child died in the course of a few days 
from gangrene in the left check. The answer to the charge 
was, that not a particle of mercury had been exhibited—a 
fact clearly proved by the production of the prescription-book of 
the medical attendant. This, then, was art instance in which 
gangrene from spontaneous causgs, was mistaken for mercurial 
poisoning. Had the medicine prescribed contained any mercury, 
a verdict affecting the character of the practitioner would 
probably have been returned ! (See also a case by Mr. Dunn, 
Med. Gaz. xxxiii. 57 ; and Br. and Bor. Med. Bev. October 
1844,' p. 542.) Hr. l^iigas considers that children between 
live and eight years of age are specially liable to this form of 
mercurial salivation. (Ed. Monthly Journal, May 1851, p. 481.) 
It is worthy of remark, that in cases of this description, the 
popular opinion is generally supported by that of some medical 
practitioner,—showing how easily members of the profession, as 
well as the public, are led to refer the effects to what in many 
instances is only an apparent cause. An important case of this 
kind, in which the medical witness relied upon the “ mercurial 
foetor” as characteristic and distinctive, will be found in the 
Lancet (June 13, 1846, p. 654). 

One form of chronic poisoning is seen in the effects produced 
by the vapour oj mercury on persons engaged in certain trades. 
When mercury is respired in the state of line vapour, it enters 
the body through the lungs, and is then capable of producing 
serious symptoms. Mercury may pass into vapour at all tem¬ 
peratures. In the trades in which the metal is used, it may 
thus penetrate into the system by slow degrees. The chronic 
effects are manifested by tremors and paralysis of the limbs-r-a 
state called shaking palsy—giddiness, loss of memoiy, dis¬ 
turbance of the intellectual faculties, salivation and ulceration of 
the gums, colic, general emaciation, and death. A blue line, as 
in chronic poisoning by lead, may be found at'the edges of 
tiho gums. Water-gilders, and the manufacturers of lookiog- 

f itasses, barometers, and thermometers, arc subject to these 
isorders. The frequent contact of mercury with the hands may 
Utaiffice to produce them in a modified degree. A case, in refer¬ 
ence to the noxious effects of mercurial vapour, is reported by 
M. Chevallier. (Ann. d’Hyg. 1841, i. 389.) It was alleged 
that two children had suffered seriously in health in consequence 
of the distillation of mercury being carried on in an apartment 
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below that in which they lived. They had general tremors and 
other symptoms indicative of mercurial action ; but there was no 
salivation. It has been remarked that those who are subject to 
mercurial palsy are not very' liable to become salivated. M. 
Chevallicr detected mercury in the dust of the apartments on all 
the floors of. the house ; and his conclusion was, that the disor¬ 
dered health of the children was certainly due to these mercurial 
emanations. (See also Ann. d’llyg. 1847, ii. p. 458.) 

A remarkable instance of the noxious effects of mercurial va¬ 
pour was observed" in the case of the Triumph, while conveying a 
cargo of quicksilver off Cadiz, in April, 1809. By some acci¬ 
dent the leathern bags containing the metal burst, and three tons 
of quicksilver were dispersed through the vessel. The crew soon 
began to suffer from salivation, partial puralysi.s, and disorders 
of the bowels. In three weeks no fewer than 200 men were 
salivated. Two men died from excessive saKvation ; one lost 
his teeth, and his cheeks were in a gangrenous condition ; the 
other lost the whole of his teeth, the greater part of his tpn'gue, 
and at the time of his death the lower lip was in a state of gan 
grene. The interior of the ship was covered with a black 
powder, and the copper bolts were mercurialised. The vapour 
proved fatal to the animals on board ; for nearly all the poultrv 
sheep, pigs, mice, goats, cats, and dogs, and even a canary bird, 
died from its influence. (Pari.s, Med. Jur. ii. 461.) The 
poison in this case was not merely the vapour of metallic mer¬ 
cury, but probably in part oxide of mercury produced by 
friction. 

Noxious effects may be apprehended when any operations 
with metallic mercury arc carried on in small and ill-ventilated 
apartments, he.atcd to a temperature above 70°. The best test 
for the detection of this vapour is the suspension of a piece of 
pure gold-leaf in the apartment. If mercury be present, this 
will become slowly whitened by amalgamation. 

Effects of external application .—Cases of poisoning by the 
external api)lication of corrosive sublimate are not very common. 
It acts through the unbroken skin, and more powerfully through 
ulcerated surfaces, producing severe loaal and constitutional 
symptoms, and even death. Two fotal cases of this kind have 
been reported by Mr. Ward, of Bodmin. (Med. Gaz. iii. 666.) 
A man, aged 24, rubbed over every part of his body one ounce 
of corrosive sublimate, mixed with six ounces of hog’s lard, for 
the purpose of curing the itch. In an hotfr Be experienced 
excruciating pain in the abdomen, and over the whole of his 
body ; he said ho felt roasted alive ; he also suffered from 
intolerable thirst. The skin was found completely vesicated. 
Ho died on the eleventh day, having laboured under bloody 
vomiting, purging, and tenesmus (straining). Salivation did 
not show itself until thirty-six hours after the application of the 
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poison. The brother of the deceased, aged 19, rubbed in the 
same quantity of the poison. The symptoms were much the 
same, but more aggravated. There was constant vomiting, with 
complete suppression of urine, and frequent bloody evacuations ; 
—the salivation was not so severe. He died on the fifth day. On 
inspection, the stomach was found much infiamed, and partially 
ulcerated. The small intestines were also greatly inflamed 
throughout, and the lower portion of the colon and rectum were 
in a state of mortification. The bladder was contracted, and 
without urine. Thirty large worms were found alive in the 
stomach and intestines! (For another case, see Niemann 
Taschenb. dcr Arzneiw. 452.) Mr. dc’ Ricci, of Ballymahon, 
met with two cases somewhat similar to those of Mr. Ward. 
Two boys, aKt. 11 and 7 respectively, were treated by a quack 
for scalled head. This man, it appears, rubbed on the diseased 
surfaces an ointment consisting of two drachms of corrosive 
sublimate, and one ounce of tallow. It produced immediately 
the most intense suftering, and in from thirty to forty minutes 
there was vomiting, with pains in the bowels, followed by 
purging and bloody evacuations. The boys continued to get 
worse until death. The younger died on the seventh day, and 
the elder on the ninth. There was no salivation in either case : 
in the jmunger child there was an appearance like cancrum oris 
(ante, p. 453) ; in the elder, there wtis a rash like the eczema of 
arsenic about the mouth. In the younger child there was a 
complete suppression of urine, while in the elder it was merely 
diminished in quantity. On inspection the morbid changes were 
chiefly confined to the stomach and bowels. The mucous mem¬ 
brane of the stomach was injected with red blood throughout; 
but there was no ulceration or softening. In one there were a 
few spots of ctFused black blood in addition to this injected 
appearance. In both, the intestines were highly inflamed and 
ulcerated ; and in the younger, there were twenty-three intus¬ 
susceptions (ante, p. 128). (Chemist, 1854, p. 760 ; and Dublin 
Quarterly Journal, Aug. 1854.) It is unfortunate that the 
■ stomachs were not submitted to analysis in these cases, to test the 
question of eliminations Death from the external ai)plication of 
corrosive sublimate has been the subject of a criminal trial. In 
this case there were the usual symptoms of irritation, and the 
stomach and intestines were much inflamed. (.Reg. v. Welch, 
Worcester Summer Assizes, 1845 ; Mod. Gaz. xxxvi. 608.) The 
readiness with which this poison acts through the skin is proved 
by the following circumstance. M. Cloquet plunged his bands 
into a concentrated solution of corrosive sublimate, in ordflr to 
remove some anatomical preparations. He did not wash his 
hands afterwards; and in about eight hours he was attacked with 
severe pain in the abdomen, constriction in the chest, painful 
respiration, thirst, nausea, and ineflectual attempts at vomiting. 
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Under the use of diluents these symptoms were removed, bnt for 
eight days he suffered from pain in the stomach. (Galtier, 
i. 567.) There Is reason to believe that, both in respect to them¬ 
selves and their patients, medical men are not sufficiently aware 
of the absorbent powers of the unbroken skin in reference to this 
poison. One of my pupils, now in practice, informed me of two 
cases in which medical men applied lotions of corrosive subli¬ 
mate to their skins. In one instance the corrosive sublimate was 
used in the proportion of eight grains to one ounce of spirit. It 
produced immediate and intense irritation, followed by vesication 
and suppuration of the skin. He suffered for several days from 
irritative fever and tenesmus. In the second case, from one to two 
fluid drachms only of a similar solution were used, and the parts 
were immediately bathed. In spite of this, similar local and con¬ 
stitutional symptoms followed. If applied to an abraded or 
ulcerated skin, corrosive sublimate would produce all the effects 
of acute poisoning. 

Mr. Annan has reported a case in which the local action of 
corrosive sublimate appears to have led to death after a long 
period. In Jan. 1845, a shepherd, ajt. 38, had been employed 
several hours, daily in washing sheep affected with cutaneous 
disease, with a solution of two drachms of corrosive sublimate in 
twenty ounces of water, in which muriate of ammonia was also 
dissolved. He was suddenly seized with sickness, vomiting, 
constitutional irritation, and after the lapse of five days, with 
salivation, although not severe. He did not recover ibr a fort¬ 
night. In six weeks he experienced a similar attack from the 
same cause, and this left behind it great debility and emaciation. 
He resumed his occupation, but was attacked with wandering 
paitis in the joints and diseases of the bones,— as if from the 
secondary effects of mercury ; and ho died fourteen months after 
the first attack. (Med. Times, July 25, 1846, p. 331.) Of ten 
of the sheep, two died shortly after the application. Salivation 
is a common effect of the external application of this poison. Dr. 
Guerard has seen ptyalism produced as a result of three corro¬ 
sive sublimate baths (one ounce of the poison to about ten gallons 
of water), taken at intervals of three days ; but the effects pro¬ 
duced by the solution are never so powerful or so dangerous as 
those which arise from the application of the poison in the form 
of ointment. There are many ointments sold by quacks, for 
the treatment of skin diseases, which contain corrosive subli¬ 
mate. 

When any mercurial preparations arc used as caustics, saliva¬ 
tion may very speedily follow. Breschet observed this effect in 
twenty-four hours from the application of the acid nitrate of 
mercury to the cervix uteri. 

Appearances after death. —These, as in the case of arsenic, 
are chiefly confined to the stomach and bowels; but the mouth. 
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throat,_^and gullet, are commonly more or less visibly affected. 
The mucous membrane is softened, of a white or bluish-grey 
colour, and sometimes inflamed ; in advanced cases, it is found 
peeling off: that which lines the oesophagus is similarly affected, 
and partially corroded and softened. The mucous membrane of 
the stomach is more or less inflamed, sometimes in patches ; and 
there are masses of black cxtravasated blood found beneath it. 
Occasionally the whole cavity is stated to have presented a slate- 
grey colour from the partial decomposition of the poison by the 
membrane itself; and beneath this the mucous coat may bo 
found reddened. This grey tint of the mucous membrane has 
been considered by some to be a special indication of the action 
of the poison on the living mucous membrane; but it is not 
always present. A case occurred at Guy’s Hospital, in which 
the mucous membrane was simply inflamed, and resembled the 
condition presented in cases of arsenical poisoning. In a case 
which proved fatal on the fifteenth day, the mucous membrane 
had a dull slaty appearance (ante, p. 449). In another case the 
inner coat presented a deep yellow tint (from bile), with only 
slight redness of the folds. M. LnSsaigne describes a fatal case 
in which the stomach had a deep violet-red colour,.and there was 
an effusion of blood in the course of the vessels ; but there was 
no ulceration. The slate-grey tint described by Orfila and 
delineated by Roupcll, from their experiments on animals, was 
not observed ; and it is a matter for consideration whether this 
may not be one of those appearances which arc liable to mislead 
those who rely so exclusively on the results of experiments on 
animals. (See Ann. d’Hyg. Juillet 1858, p. 204.) The coats 
of the stomach arc sometimes corroded, and so much softened, 
that they cannot be removed from the body without laceration. 
Similar appearances have been met with in the intestines, espe¬ 
cially in the caecum. In Dr. Herapath’s case, in which a scruple 
was taken, and death occurred on the ninth day, the mucous 
membrane of the stomach was softened ; but there were no well- 
marked appearances of the chemical action of the poison in this 
organ. The caecum had been the seat of the most violent inflam¬ 
mation, the whole surface being of a deep black-red colour, and 
there were patches of sloughing in the coats. (Lancet, Dec. 27, 
1845, p. 700.) In a case which occurred to Dr. Thomson, of 
Perth, in which a man died forty hours after having swallowed 
two drachms of corrosive sublimate in powder, the mucous mem¬ 
brane of the stomach, duodenum, upper portion of the ileum, 
and parts of the large intestines, were found of a bright red 
colour. This appearance was most marked at the caecum and 
sigmoid flexure of the colon. The local action of the poison on 
the month and fauces was in this instance considerable. There 
was no suppression of urine. (Edinburgh Monthly Journal, 
Dec. 1851, p. 532.) Perforation of the stomach is rare as an 
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e6Fect of this poison. There is, I believe, only one case recorded 
in which the appearance was found. Certain morbid changes 
have been met with in the urinary and circulating organs ; and 
Mr. Swan states that he has found the ganglia and branches of 
the sympathetic nerve inflamed ; but these changes are not by 
any means characteristic of this variety of poisoning. .Appear¬ 
ances in the alimentary canal, Kko those just described, have 
been seen not only where the case has terminated fatally in a 
few hours, Imt where it has been protracted for six, eight, 
and even eleven days. (Chaussier, Kecueil de Memoires, 363.) 
In chronic cases, inflammation of the salivary organs, with ulcera¬ 
tion of the gums, is met with. 

In the case of .1. W. (ante, p. 447), on examining the body 
twenty-two hours after death, there were the following appear¬ 
ances. At the greater curvature of the stomach, within four inches 
of the intestinal opening, there was a large patch of inflammation, 
about the size of the p^m of the hand. The mucous membrane 
was filled with ted blood, and presented marks of inflammation 
throughout. The slate-grey colour, which has been seen in 
some cases of poisoning by corrosive sublimate, did not here 
exist. There was no appearance of corrosion or ulceration in 
any part. The small intestines were healthy, with the excep¬ 
tion of slight inflammation of the mucous membrane about the 
lower two-thirds, and this w'as more marked towards the ter¬ 
mination of the intestine. Near to the ca;cnm there were 
several patches of inflammation. The whole of the large intes¬ 
tines were highly inflamed ; and there were several small spots 
of ulceration in them, about the size of a pea. The liver and 
spleen were congested, the gall-bladder contracted and con¬ 
taining scarcely any trace of bile. The bladder was much 
contracted ; the mucous membrane slightly injected ; it con¬ 
tained about half an ounce of turbid urine. The mucous 
membrane of the gullet was reddened from inflammation, 
but had no other abnormal appearance. The lungs were 
oedematous, somewhat firm and doughy; at the base of the 
right lung there was inflammatory oedema. The bronchial 
membrane was inflamed throughout its whole extent ; and 
within the tubes there was an abundance of frothy mucus. 
The heart was rather smaller than natural; but the cavities and 
the muscular substance were healthy. Some partially coagulated 
blood Was found in them. 

In the case which proved fatal on the fourth day (ante, 
p. 448), the body was inspected sixteen hours after death. The 
membranes of the brain were opaque, there was a large 
quantity of fluid beneath the arachnoid. The brain was re¬ 
markably pale. The lungs were somewhat consolidated, as if 
from early pneumonia. The heart was healthy, and its cavities 
were filled with colourless firm fibrin. The kidneys were con- 
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gested. The bladder was empty and contracted, and there were 
some Bmall, pink spots on its mucons membrane. The mucous 
membrane of the gullet had a vermilion hue. The stomach 
presented a pink colour on its inferior surface, near its middle. 
The small intestines were healthy, and lined with a thick yellow 
mucus. The cascum and ileo-caecal valve showed signs of the 
most intense inflammation ; some portions were of a deep 
purplish-black colour, with patches of sloughing mucous mem- 
liranc, tinged green by fteces. The eolon and •rectum also 
exhibited traces of the most violent inflammation, especially the 
ascending and transverse portions. Here w'ere found oval 
patches of sloughing mucous membrane, about the size of small 
almonds, and tinged green by faeces passing over them. The 
condition of the caecnm here described was found in Dr. Hcra- 
path’s case (ante, p. 446). 

In Mr. Wade’s case (ante, p. 449), the lining membrane of 
the mouth and gullet was quite healthy. The mucous mem¬ 
brane of the stomach, to the extent of three inches from the 
. cardiac opening, was converted into a gangrenous mass, having 
a corroded, ragged appearance, of a dusky-brown colour, 
approaching to black. Around this the mucous coat was red¬ 
dened ; but it was healthy towards the intestinal opening. There 
were no morbid changes of any note in the intestines. The 
cavities of the heart were empty. I'he whole of the mucous 
membrane of the air-passages was in a state of extreme con¬ 
gestion, varying from a deep red to a purple colour; the smaller 
air-tubes being filled with a frothy, bloody fluid. As there had 
been no sign of cerebral disturbance in this case, the head was 
not examined. (Med. Gaz. vol. xli. 1848, p. 780.) 

Fatai. i>o8e. —It is difficult to state this with any degree of 
certainty, since it is only by accident that the qnaJitity taken 
can be ascertained, and the fatal effects must vary according to 
many circumstances. A child, aged 3 years, died in twenty- 
three days from the effects of twelve grains of corrosive sublimate. 
The smallest dose which is reported to have destroyed life was 
^ three grains. This was also in the case of a child, and the 
quantity was accurately determined from the fact of its having 
been made up by mistake for three grains of calomel, which the 
physician intended to order. (This case is referred to in the 
Lancet, 1845, p, 297.) A very loose and imperfect report, either 
of the same or of‘a similar case, is given in the Ann. d’Hyg., 
1835, i. 225. It is stated that three children lost ther lives. In 
the case of Reg. v. Robertshaw (Carlisle Lent Assizes, 1845), 
there is reason to believe that two, or not more than three grains, 
were taken, and proved fatal to an adult. (Med. Gaz. xxxv. 
778.) In its power as a poison, it is therefore somewhat similar 
to arsenic. Persons have been known to recover who have taken 
very large doses, when remedies were timply administered, or 



TATAL BOSE. PEKIOD OP DEATH. 


461 


when there was early vomiting. I have elsewhere reported a 
case of recovery from a dose of nineteen grains in a girl, set. 18. 
(Guy’s Hosp. Rep. 1850, p. 213.) In an instance reported in 
the Journal de Pharmacie, a man recovered in three days after 
having taken one drachm of the poison ; and a case of recovery 
from a similar dose is described in the Edinburgh Monthly 
Journal, 1850 (p. 380). In the Medical Gazette (xiv. 63), Dr. 
Booth mentions a case in which an ounce of corrosive sublimate 
had been swallowed after a full meal; and by timely vomiting the 
subject of this rash act escaped with comparative impunity. In a 
case by Dr. Percy (Med. Gaz. xxxi. 942), a girl, aged 17, mixed 
thirty grains in coarse powder with water in a teacup, and then 
swallowed the liquid. A considerable quantity remained in the 
cup. Symptoms of poisoning eatpe on, but the girl recovered. 
Dr. Percy doubted whether any of the poison had reached the sto* 
much. A case of recovery, after forty grains had been taken in 
whiskey, under circumstances favourable to its fatal operation — 
i. e. on an empty stomach—is recorded by Dr. Andrews. (Cor- 
mack’s Journal, Feb. 1845, 102.) The patient was a woman, 
set. 65. The actually'smallest dose required to destroy an adult, 
under ordinary circumstances, cannot therefore be determined at 
present from any reported facts. The medicinal solution is used 
in doses varying from one thirty-second part to one-eighth of a 
grain. Hence, in potency, corrosive sublimate may be con¬ 
sidered as not inferior to arsenic ; and a fatal dose, under 
circumstances favourable to its operation, may be assumed to be 
about three grains. This quantity has actually destroyed the life 
of a child. Its effect upon adults has not yet been determined 
as a matter of experience ; but, independently of the fatal case 
above jeferred to, in vvhicli this dose was supposed to have been 
taken, there is one quoted by Dr. Beck, in which six or eight 
grains destroyed the life of an adult. (Med. Jur. vol. ii. 
p. 570.) 

Period at which death takes peace. —In an acute case 
of poisoning an individual commonly dies in from one to five 
days. But death may take place much sooner or much later than 
this. A person has been known to die from the cft’ects of this 
poison in eleven hours (Christison, 402) ; and in pne instance, 
of a child two years Did, by whom twelve grains had been taken, 
death probably occurred in six hours. (Niemann’s Taschenbuch, 
451.) A case* is reported in which a child, aged 7, was killed in 
throe hours by eighteen grains of corrosive sublimate. In the 
following instance reported by Mr. Illingworth, the period, 
although inferential, was probably even shorter. A man, 
set. 30, was found dead on the 4th December, 1842, at half¬ 
past seven a.m. He had vomited some half-digested food, 
mixed with blood and mucus.. On a shelf near him was 
a drinking-horn, containing about ‘three drachms of corrosive 



462 CORBOSITB SPBI-IMATB. TEEATMENT. 

sablimate. It was ascertained at the inquest that he had died 
from the effects of this poison. He had put water into the 
drinking-vessel, and had probably swallowed the poison while 
thus loosely suspended;—the exact quantity taken could not 
be ascertained. The deceased was last seen alive at half-past 
eleven the preceding evening, therefore only eight hours before 
he was found dead. When discovered, the face and the ex¬ 
tremities were cold. From all the circumstances it was inferred 
that, even admitting the deceased to have taken the poison 
immediately after he wiis last seen alive, he could not have 
been dead for less than six hours. This would carry the dura¬ 
tion of the case to two hours from the time of taking the poison. 
(Med. Gaz. xxxi. .557.) 

The most rapidly fatal instance of poisoning by corrosive 
sublimate hitherto recorded, was communicated to me by Mr. 
Welch. In June, 1846, a man mixed some corrosive sublimate 
(quantity unknown) with some tea, and drank it. The symptoms 
which followed were a sensation of burning heat in the mouth 
and raucous vomiting. He was insensible when seen ; and from 
the circumstances of the case, he must have died in less than 
half an hour. 

On the other hand, a case may be protracted for several 
days. The following summary will not only show this, but 
will also prove that the time at which the poison destroys 
life cannot be inferred from the quantity taken. In an in¬ 
stance referred to by Niemann (Tasch. d. Arzniew. 452), one 
ounce of the poison was swallowed, and the person did not die 
until the sixth day. In a case related by Dr. Venables, two 
drachms of the poison killed a woman in eight days. In one 
reported by Sobernheim, three drachms did not kill for eleven 
days. A case is quoted by Beck (Med. Jur. ii. p. 570), in 
which a man who had taken only six or eight grains in solution, 
survived until the twelfth day. The longest case of acute 
poisoning which I have met with is that which is elsewhere 
referred to (ante, p. 449), in which death did not take place 
until the fifteenth day. In death from chronic poisoning, the 
case may be protracted almost indefinitely. 

Treatment. —If vomiting does not already exist, it must be 
excited by the use of emetics. (See Treatment of Arsenic, 
ante, p. 382). Various chemical antidotes have been suggested 
for this poison ; and apiong these, albumen, both of the yolk 
and white of egg, mixed with water, and administered in large 
quantity, is perhaps the best fitted to counteract its effects. This 
remedy appears to have been beneficial even when it was not 
taken until some time after the poison had been swallowed ; 
but too much reliance must not be placed on it. The re- 
motal of the poison from the body should be the great object 
of our treatment. Gluten' may also be used. This may be 
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prepared by washing flour in a muslin bag under a current of 
water. Should the case be urgent, the flour may be at once 
exhibited in the form of a thick paste mixed with milk or water. 
Gluten may often be obtained when albumen is not at hand. 
M. Bouchard at states that Cullcrier saved two hundred patients 
who had taken an over-dose of corrosive sublimate, by making 
them swallow, in twenty-four hours, from seven to eight quarts 
of milk, with a decoction of linseed and warm water! (Ga*. 

Med. Jan. 9, 1847.) Those antidotal liquids may be service¬ 
ably employed for the purpose of favouring the expulsion of the 
poison by vomiting, on which the safety of the patient essen¬ 
tially depends. 

Among the numerous chemical antidotes proposed, M. Mialhe 
has recommended the hydrated proto-sulphuret of iron •, but 
Orfila has proved that this substance is totally inefficacious when 
not given until after the lapse of ten or fifteen minutes from the 
time at which the poison has been swallowed. (Toxicologic, i. 
720.) The same objection holds to the hydrated persulphuret 
recommended by M. Bouchardat. 

In all cases, the entire expulsion of the poison from the stomach 
should be looked to by the practitioner; and albumen or gluten 
may be given at the same time to aid the efforts of vomiting. 
The use of the stomach-pump is of questionable propriety; 
since if the gullet and stomach are mu<;h softened and corroded, 
very slight force in its employment might lead to perforation. 
In order to check excessive .salivation, as a subsequent symptom, 
Mr. Allison has recommended small doses of chlorate of potash. 
(See Med. Gaz. xxxviii. 953.) 


CHAPTEE 27. 

CHEMICAI. AitAETSlS IN TUB SOLID STATE-BEDDCTION-PBO- 

CK8S - TESTS imn COBBOSIVE SUBLIMATE IN SOLUTION- 

OBJECTIONS TO THEIB EMPLOYMENT-IN OBGANIC LIQUIDS 

AND SOLIDS — DETECTION OP MEKCUBY IN THE TISSUES- 

ITS ENTIBE DI8APPEAKANCB PKOM THE BODY-QUANTI¬ 
TATIVE ANALYSIS — CALOMEL-WHITE AND IJED PBECIPI- 

TATE8 — VEKMILION — CYANIDE OP HEBCUBY- TUBBITH 

MINEBAL-NITBATES OP MEBCUBY. 

CHEMICAL ANALYSIS. 

In the solid state .—We will first suppose that the poison is in 
the solid state, and in the form of a white powder. 1. A sm^ 
quantity heated on thin platina foil or mica, is entirely volatilised 
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at a moderate heat — (care should be taken in performing this 
experiment)—in this property corrosive sublimate resembles 
arsenic, but differs in all other respects. 2. When the powder is 
heated in a small reduction-tube, it melts (unlike arsenic), it melts 
and boils at about 560°, and its vapour is condensed unchanged 
in stellated groups of prismatic crystals, on the cold part of the 
tube. These crystals arc beautifully defined under a low power 
of the microscope. 3. It is very soluble in water (ante, p. 445), 
a portion floating in the cold, but if the water be warmed, the 
powder will be speedily dissolved. 4. The powder is re^ily 
dissolved by ether, and the solution, spontaneously evaporated iii 
a watch-glass, leaves white prismatic crystals. Ether shaken 
with the watery solution, removes the greater part of the corro¬ 
sive sublimate. 5. It is dissolved by hydrochloric acid, strong 
or diluted, and a copper wire plunged into the solution in the cold, 
is covered with a white silvery deposit. 6. A small quantity of 
the powder dropped into a white saucer, containing a solution of 
iodide of potassium, is turned of a bright scarlet colour. This 
may be applied to the sublimate obtained under 2, or to the 
crystals under 4. 7. Dropped into potash in a similar way it is 

turned of a yellow colour. It is insoluble in and decomposed by 
potash. 8. A solution of hydrosulphuret of ammonia, or of sul¬ 
phuretted hydrogen, produces at first a yellowish and afterwards 
a black compound. 9. When a few grains are rubbed on a 
clean surface of copper, with a mixture of one part of muriatic 
acid, and two parts of water, a bright silvery stain of mercury 
is produced, which is entirely volatilised by heat. If pure zinc 
or pure tin-foil be used instead of copper, the surface acquires 
a silvery lustre, and the metal is rendered remarkably brittle. 
10. When mixed with three or four parts of calcined (anhy¬ 
drous) carbonate of soda, and heated in a small tube similar to 
that employed in the analysis of arsenic, the metal is reduced ; 
and a ring of bright globules of mercury is formed, while com¬ 
mon salt remains in the tube. For the success of this experi¬ 
ment, the materials must be quite dry, and the Aube at first 
gently heated ; any undecoraposed corrosive sublimate that may 
be sublimed, should be driven higher up, or even out of the tube, 
before finally applying a strong heat, so that the ring of mercury 
may not be obscured by it. The last experiment is conclusive of 
the nature of the substance; because mercury, being the only liquid 
metal, is the <Jhly metal which sublimes in globules. If the globules 
are not visible to the eye, they may be plainly seen by the aid of 
a microscope. They are identified by their bright silvery lustre 
under reflected light, their complete opacity by transmitted light— 
and by their perfect sphericity. A globule of the 16000th of an 
inch in diameter may bo thus recognised. It is impossible to con¬ 
found this sublimate, in isolated bright opaque globules, with that 
of the angular transparent crystals of arsenious acid (ante, 
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p. 385); nevertheless, when any doubt exists, the mercurial 
nature of the si^limate may be thus proved. File oiF the ring 
of glass contaih^^ the sublimate. Heat it in a short wide tube 
with a few dropjf^of nitric and muriatic acids mixed. Evaporate 
to diyncss on a' sknd-bath, at the lowest temperature. A white 
residue, or a sublimate (corrosive sublimate), w'ill be obtained 
in the tube, according to the heat applied. This, when touched 
with a strong solution of iodide of potassium, produces a rich 
scarlet colour. (Exp. 6, supra.) Another mode of identifi¬ 
cation consists in dropping into the tube containing the subli¬ 
mate, a crystal of pure iodine, and closing the mouth of the tube. 
At a temperature of about 60to 70°, a chemical union takes place, 
and a ring of red iodide of mercury is slowly formed in the tube, 
occupying the place of the metallic globules. If the end of the 
reduction-tube, containing the fused chloride of sodium left os a 
residue of the decomposition, be hied off, reduced to powder and 
boiled in water with a little diluted nitric acid, a solution is 
obtained in which, on the addition of nitrate of silver chlorine 
may be proved to exist. The analysis is then complete. The 
properties mentioned under 1, 2, and 5, are possessed in common 
by other bodies ; but the other characters arc peculiar to the per- 
s^ts of mercury : and when the results agree, they render it abso¬ 
lutely certain that the powder must be a persalt of that metal. 
The action of nitrate of silver upon the solution of the residue 
will prove that the persalt must have been a chloride^ and the 
only soluble chloride is corrosive sublimate. There are there¬ 
fore no Directions to this mode of analysis. The experiment of 
reduction will answer with any visible quantity of the poison. A 
good reducing agent was proposed by the late Dr. Fram^ton, 
namely pulverulent metallic silver; but this is not so easily pro¬ 
curable as dry carbonate of soda. Four parts of this may be 
used to one of corrosive sublimate. (See Med. Gaz. xxxii. 384). 

The weight of a mercurial sublimate may be determined by the 
same method as that of arsenic (p. 386, ante), and it maybe pre¬ 
served in like manner, i. c, by hermetically sealing the tube. 

In solution in water. Liquid tests .—Corrosive sublimate is 
very soluble in water (ante, p. 445), forming a clear solution, 
which, when concentrated, has a faintly acid reaction and a 
strong metallic taste. A few drops of the solution may be gently 
evaporatW on a slip of glass, and then set aside to crystallise. 
If it be corrosive sublimate, it forms slender opaque silky prisms 
intei^cting each other, and sometimes of considerable length. 
WlIRi touched with a solution of iodide of potassium, these 
crystals acquire A bright,scarlet colour (ante, p. 464). These 
characters, which may be obtained from the minutest crystal and 
only one drop of solution, prove that the body dissolved in water 
is coirdsive sublimate ; it is thus distinguished from every other 
mineral poison, and all other substances whatever. 1. Potash.—-On 
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adding a small quantity of a solutioti of potash to the solution, a 
reddish-coloured precipitate falls, becoming yellow by the addition 
of a larger quantity of alkali. This precipitate, when washed, 
dried, and heated in a reduction-tube, yields a well-defined ring 
of metallic mercury. The filtered liquid, on being tested with 
nitrate of silver, will be found to contain chloride of potassium, 
thus proving that the mercury was combined with chlorine,— 
and that the compound was soluble in water. 2. Chloride of tin. 
— On adding this test in rather large quantity to the solution, a 
white precipitate at first falls down (calomel), becoming speedily 
of a slate-grey colour, and afterwards almost black. On warm¬ 
ing the liquid it soon becomes clear, while a heavy precipitate, 
in great part formed of pure metallic mercury, f^ls to the 
bottom of the vessel. The mercury may be collected by pour¬ 
ing the liquid on a filter, and aftenvards warming the filter ; or 
its presence may be easily demonstrated in a test-tube, by drain¬ 
ing the water carefully from the precipitate, and then forcing 
down upon this a slip of bibulous paper; — this absorbs the 
water from the mercury, and the pressure condenses the metal 
into one or more well-defined globules. 3. Sulphuretted hydro¬ 
gen gas. — This produces at first a precipitate, partly black and 
partly white (chloro-sulphurct), becoming entirely black when 
the current of gas has been allowed to pass in for some time. 
Hydrosulphuret of ammonia produces a similar precipitate in the 
solution ;—thus clearly distinguishing corrosive sublimate from 
arsenic. The test acts equally in an acid solution of the salt. 
The precipitated black sulphuret of mercury, dried and heated 
with carbonate of soda or metallic silver, furnishes giobules of pure 
metallic mercury, and is thus known from other black sulphurets. 
Nitrate of silver, added to the diluted solution of corrosive subli¬ 
mate, causes a white precipitate of chloride of silver, insoluble in 
nitric acid. This demonstrates the chlorine, while Exp. 2, de- 
inonstrates the mercury. These tests are alone sufficient to show 
that the substance dissolved is corrosive sublimate. 

The chloride of tin, with the examination of the deposit on 
the filter by the microscope, may be regarded as the most deli¬ 
cate of the liquid tests for mercury, but the liquid tests for the 
detection and separation of this metal are less delicate in their 
reaction than some of the metals, either used singly or in combi¬ 
nation. Copper, tin, zinc, and silver in foil or in a finely pul¬ 
verulent state, easily remove mercury from a solution of corro¬ 
sive sublimate when in small quantity, especially if the section 
be slightly acidulated and boiled. Of these metals coppeMs to 
be preferred, because by reason of its red colour a very small 
amount of deposit is easily distinguished upon it. If we acidu¬ 
late the suspected solution of corrosive sublimate with a few drops 
ofxLilttted h^dibchlorlc acid, and introduce a slip of bright copper, 
or what #.':%Btter, fine copper-gauze (ante, p. 464), it is soon 
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coated with metallic mercury, haring more or less of a silrerj' 
lustre, especially on friction. On heating the copper, previously 
well washed in alcohol,* in a reduction-tube, the mercury may 
be obtained in well-defined globules, and these can be examined 
by a lens or the microscope. If the corrosive sublimate is 
present only in very minute proportion, the liquid must be boiled 
before a deposit will take place. 

Beinsch found that one part of corrosive sublimate in 1000 
parts of water, mixed with hydrochloric acid, gave immediately, 
to a surface of copper, a white metallic film : in 5000' parts of 
water, without the addition of hydrochloric acid, there was no 
deposit in the cold, but the copper acquired a golden-yellow 
colour on boiling. When boiled in a solution to which hydro¬ 
chloric acid had been added, it turned grey, becoming covered 
with a thin film of mercury even when the quantity of water 
amounted to from 12,000 to 15,000 parts. (Gmelin’s Chemistry, 
vol. vi. p. 57.) Although these experiments refer rather to the 
effect of dilution than the smallness of quantity detected,! enter¬ 
tain no doubt from the results which 1 have obtained, that cop¬ 
per thus employed constitutes the most delicate test for mercury 
in corrosive sublimate. Neither this nor any other metal en¬ 
ables us to detect the chlorine. 

Gold foil or wire immersed in the acidulated solution produces 
no change whatever; but if a slip of zinc foil, or a piece of 
zinc wire is merely brought in contact with it, or a zinc wire is 
twisted round the gold and immersed in the liquid feebly acidu¬ 
lated with lyrdrochloric acid, there is sooner or later, by galvanic 
action, a deposit of mercury on both metals : the gold acquiring 
a greyish-white appearance. The metal with the deposit should 
be washed in alcohol or ether, dri4d and heated in a tube, when 
mercurial globules wUl be obtained. By either of these processes 
I have found, that a quantity of corrosive sublimate amounting 
to about the 144th part of a grain diffused in 8000 times its 
weight of water, would, in twenty-four hours, give evidence of 
the presence of mercury. This appears to me to be near the 
limits of the process for detecting mercury. 

Objections .—Among the alwve-mentioned tests, there is only 
one to which any objection can be offered, namely, — S. Sul¬ 
phuretted hydrogen gas, or hydrosulphuret of ammonia. Either 
one or both of these re-agents will give a black or dark brown 
precipitate with several metals, as for example with the salts of 
lead, copper, bismuth, silver, nickel, iron and tin. The black 
pre^pitate derived from corrosive sublimate is, l^owever, distin¬ 
guished from all the others, by the fact that it easily yields 
mercury when dried and heated in a tube with carbonate of soda 
or metallic silver. But the objection is at once answered by the 
fact, that the other tests are conclusive of the presence of a 
merewial compound: it could only apply under the improbable 
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contingency of a black precipitate frt»m snlphnretted hydrogen 
alone being relied on, as evidence of the presence of corrosive 
sublimate. * 

In liquids containing organic matter. —The same process of 
analysis will apply to the vomited matters and contents of the 
stomach. Masses of corrosive sublimate may be sometimes 
locked up in thick viscid mucus and blood; in such cases, the 
coarse powder being very heavy, it may be sometimes separated 
by simply agitating the viscid liquid in water, and then decant* 
ing it suddenly. This poison, in solution, is decomposed and 
precipitated by many organic principles, such as albumen, fibrin, 
mucous membrane, ^so by gluten, tannic acid, and other vegeta¬ 
ble substances. Thus, then, we must not always expect to find 
it in a state of solution. The liquid should be filtered in order to 
separate the solid portion; and our object will then be to 
determine whether any of the poison is held in solution. Tor 
this purpose we add to a measured quantity of the liquid, in 
a long stoppered tube, its volume of ether, and agitate the mix¬ 
ture. On allowing it to stand some time, the greater part of the 
ether will rise to the surface, holding dissolved a portion of the 
corrosive sublimate which was contained in the organic liquid. 

The ethereal liquid may be poured oflF, and allowed to 
evaporate spontaneously in a di^-glass, or other convenient 
glass vessel. If the poison is present in large quantity, white 
prismatic crystals wil) appear, which are rendered scarlet when< 
touched with a solution of iodide of potassium. The other proper¬ 
ties of the solid poison may be brought out by the tests elsewhere 
described (ante, p. 464). A portion of the crystalline residue 
may be dissolved in water, filtered through a wet filter, and the 
appropriate liquid tests then applied. The quantity of corrosive 
sublimate may be too small for this method of separation ; 
then we may acidulate the liquid with about one-tenth part of 
its volume of hydrochloric acid, and introduce a slip of copper 
gauze, at the same time warming the liquid. If the poison be 
present even in minute quantity, the gauze speedily acquires a 
silvery-grey colour, from a deposit of mercury. It should be 
well washed in water, in alcohol or ether, again in water, and 
then dried. On heating it in a reduction-tube, a ring of fine 
metallic globules will appear in a detached form, having a silvery 
white lustre. When examined by the microscope, spheriem 
globules are seen, having the properties elsewhere described 
(ante, p. 464). In order to remove any doubt, the ring of glass on 
which the sublimate is deposited may be broken up, and the subli¬ 
mate examined, as already described (ante, p. 465). If the copper 
test should not give a satisfactory result, the galvanic gold test may 
be applied (ante, p. 467). Dilation interferes with these processes, 
hence it is desirable to concentrate the liquid as much as possible. 
One-sixteenth of a grain of corrosive sublimate dissolved in 
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sixteen ounces of water, gave no deposit on gold foil with zinc ; 
but when the quantity was dissolved in one ounce of the organic 
liquid, metallic mercury was separated and its properties de¬ 
monstrated in less than half an hour. 

l^et us suppose that the filtered liquid contains no trace of a 
mercurial s^t, then there is no corrosive sublimate dissolved. 
We must now direct our attention to the analysis of the insoluble 
matters separated by filtration. These may be boiled in distilled 
water, the liquid filtered, and tried by agitating it with its volume 
of ether. It will be found, when the analysis has not been long 
delayed, that most of the compounds which corrosive sublimate 
forms with organic matter, yield commonly sufficient poison for 
detection by boiling them in water. Should water fail to extract 
the poison, the substance may be brought to dryness and heated 
with nitro-muriatic acid until all the organic matter is decom¬ 
posed, and the surplus nitric acid expelled. The residue may 
then be digested in water, and tested for mercury by the aid of 
copper-gauze or of gold and zinc. This is also the process to be 
pursued with organic solids supposed to contain the poison. The 
discovery of corrosive sublimate in small quantity in an organic 
liquid (medicine), in the matter vomited, or the contents of a 
stomach, does not necessarily prove that it has been adminis¬ 
tered as a poison, and with criminal intention. It is sometimes 
used medicinally ; but only in solution, and iu very small doses 
(see ante, p. 461). 

Detection of absorbed mercury in the tissues. — The process 
suggested by Beinsch for the detection of arsenic is equally 
applicable to the detection of absorbed mercury in the tissues. 
Although Beinsch neither applied nor proposed it for this 
purpose, he found that in a clear solution of corrosive subli¬ 
mate, when the quantity present did not form more than the 
fifty-thousandth part, globules of mercury might be obtained 
on copper. (Ann. d’Hyg. 1843, i. 445.) The plan which I 
have usually adopted is as follows :—The liver or other tissue 
is cut into small pieces, and boiled until the texture is entirely 
broken up in a mixture of one part by measure pf pure hydro¬ 
chloric acid to six or seven parts by measure of distilled water. 
A small slip of copper-gauze at the end of a polished copper 
wire is first introduced. If it''acquires a light-grey colour, it is 
probable that mercury is present, and a larger piece of gauze 
is then introduced. If not immediately coated, the decoction 
is evaporated with the copper immersed in it. The coated 
gauze is cleansed, washed, dried (see p. 468), and then 
heated in a small tube. A minute ring of mercurial globules 
will be perceptible either to the unassisted eye or by the aid of 
a lens or microscope. The spherical form, opacity, and metallic 
lustre by refiected light, are commonly sufficient to identil^ a 
mercurid sublimate. If there should be any doubt, the corrobo- 
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rative test recommended in a preceding page may be employed. 
The copper gauze, even when it is scarcely changed in appear¬ 
ance by this process, or when it presents only the thinnest film 
on the red surface of copper, will frequently yield a sublimate of 
metallic globules when heated. Hence it should be always tested 
in a reduction-tube before it is rejected. 

The metallic deposit, if any, should be examined at once. 
Mercury is volatile at all temperatures, and in twenty-four hours 
a thin metallic film may disappear. I have known this to occur 
with a mercurial deposit in a summer’s day;— while arsenic will 
remain fixed on the metal for many years. 

It must be remembered that-this result merely proves the 
presence of mercury in the tissues, not of corrosive sublimates. 
It would show that mercury was present in some tangible 
form. Whether the substance had acted as a poison or not 
must be determined from symptoms and appearances;—whether 
it had been given or intended as a medicine or not would 
be easily deduced from other circumstances. The only me¬ 
thod of proving that the mercury was really in the form 
of corrosive sublimate, would be either by the discovery of some 
nndissolved portions of the solid poison in the stomach or its 
contents :—or by a separation of the poison itself by ether (ante, 
p. 468). If dissolved, it would show a soluble salt; all the 
soluble salts are poisonous, and are rarely used internally as 
medicines. If undissolved, the absorbed mercury may have been 
derived from some mercurial medicine innocently taken by the 
deceased. Nothing is more common than to discover traces of 
mercury in the liver and tissues, and even in the bile, of dead 
subjects. No importance is or can be attached to this discovery, 
except in those cases where there is evidence that a person has 
actually suffered from symptoms of mercurial poisoning (sec 
ante, p. 59). 

Most of the common medicinal preparations of mercury arc in 
an insoluble form. So far as the tissues are concerned, the 
chemical result would be the same whether the mercury was 
taken in a dissolved or undissolved state. In the case of Reg. v. 
Bacon (Lincoln Summer Assizes, 1857), sublimates of arsenic 
and mercury were obtained by this process from the viscera of 
deceased, the spherules of mercury being visibly intermixed with 
the octahedfal crystals of arsenious acid, as seen by the micro¬ 
scope. Arsenic had been criminally administered to the 
deceased; but with respect to the mercury, it was ascertained 
that the deceased had taken medicinally two grains of calomel 
two days before her death. The body had been buried twenty- 
one months, and, as the analysis proved, some mercury was still 
remaining in the viscera after this long period. This is suflS- 
cient to show that the process by copper is Iroth delicate and 
certain. 
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A person may die from the effects of corrosive sublimate, and 
no mercury may be found ip the tissues. A case of this kind 
occurred to me some years since at Guy’s Hospital; and another, 
in which the deceased died in fifteen days from a large dose of 
corrosive suldimatc in whisky, has been reported by Dr. Geo-- 
ghcgail. On this occasion, although the local effects of the poison 
on the throat, stomach, and bowels, were of an intense kind, 
the viscera, on careful analysis, yielded no trace of mercury; it 
had been entirely eliminated (see ante, p. 449 ; see ^so Med. 
Gaz. vol. xlvi. p. 253.) 

Corrosive sublimate is not easily lost from organic liquids, 
when it is in modcra|t quantity. A few grains of this poison 
were mixed with some ounces of albumen, gruel, and porter, in 
January 1839. An abundant precipitate was formed. The mix¬ 
ture was exposed for eight years ; but the poison was, at the end 
of that time, o.asily discovere<l by the galvanic gold test, both in 
the supernatant liquid and in the precipitate. Corrosive sublimate 
is not always found in the stomachs of persons poisoned by it, 
although, from its readily combining with the mucous membrane, 
it is more likely to be detected than arsenic. In a well-marked 
case, which occurred to Mr. Watson, in which two drachms killed 
a person in six days, none was found on a chemical analysis of 
the contents. In a case in which two drachms were swallowed, 
and the man died in four days, no mercury wiis detected in the 
stomach (a* tissues (ante, ]>. 448). In the case of J. W., else¬ 
where refefred to (ante, j). 4.'59 ; also, p. GO), in which a similar 
quantity was taken, and death occurred on the fourth day, the 
stomach and tissues were examined by the galvanic gold test; 
but not a trace of mercury could be detected in them. In 
another, which occurred to Dr. Wcgeler, in which a young man 
poisoned himself with three drachms of corrosive sublimate, and 
died on the sixth day, none of the poison could be detected in 
the stomach and intestines. (Canstatt’s Jahreshericht, fiir 1846, 
Bd. v. p. 81 ; and Wharton and Stille’s Med. Jur. 1855, 
p. 440.) In Dr. Geoghegan’s case, in which a large dose was 
taken, and the man died on iXiQjiftecnth day, the mouth, stomach, 
and intestines, as well as liver, spleen, and kidneys, were sub¬ 
mitted to analysis ; but there was no trace of mercury, cither in 
the free or absorbed state.* (Reg. y. Walsh, Med. Gaz. 1850, 
vol. xlvi. p. 255.) Referring to w’hat has elsewhere been said 
(ante, p. 60) on the elimination of mercury, these facts corrobo¬ 
rate the view of M. L. Orfila—namely, that in acute poisoning 
by this mineral, if a person survives fifteen days, it is probable 
that no trace of mercury will be found in the body. “The 
experts will, however,” he remarks, “ commit a gross error if 
they conclude from this that there has been no poisoning.” 
(Comptes Rendus, Jan. 15, 1852; and Wharton and ’^ille, Med. 
Jur. p. 441.) 
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The diffusion of this metal through the system, even when 
mercurial preparations have been applied externally, is well 
illustrated by the fact that Landerer detected mercury in the 
pus from the bubo of a man who had employed mercurial fric¬ 
tions. (Heller’s Archiv, IS47, II. 2, p. 185.) 

Quantitative analysis. —If the poison be entirely in a solu¬ 
ble form, wc may procure the mercury from a part only by the 
use of ether, and calculate the remainder proportionably. If it 
bo in an jjnsoluble form, wc must then pursue the jwoeess else¬ 
where described, and precipitate it entirely by chloride of tin, puri¬ 
fying the mercury by boiling it first in potash, and sefcndly in 
hydrochloric acid. For every 100 graii# of metallic mercury 
obtained, wc must allow 135 grains of crystallised corrosive sub¬ 
limate to have been present. Lassaigne advises the use of 
sulphuretted hydrogen. (Ann. d’llyg. Jnillct 1858, p. 204.) 

CALOMEL. 

This substance also called chloride, or sub-chloride of mer¬ 
cury, although commonly regarded as a mild medicine, is 
capable of destroying life, even in comparatively small doses. 
Several cases have been already referred to, in which excessive 
salivation, gangrene of the salivary organs, and death, have fol¬ 
lowed from the medicinal dose of a few grains (p. 460). There 
is a case reported in the Medical Gazette (xviii. 484), in which 
a boy, set. 14, was killed in about three weeks by a dose of 
only six grains of calomel. It is singular that in this case 
neither the teeth nor the salivary glands were affected; still, 
considering the effects of calomel in other instances, it seems 
most probable that the ulceration and gangrene of the face, 
which followed, were due to it. Pereira mentions the case of a 
lady who was killed by a dose of twenty grains of calomel. She 
had previously taken a moderate dose without a sufficient effect 
being produced. Sobernheim states that a girl, act. 11, took in 
twenty-four hours eight grains of calomel for an attack of croup, 
and died in eight days from inflammation and ulceration of the 
mouth and throat. In another instance, which occurred to 
Lesser, fifteen grains of calomel produced similar effects, with 
excessive salivation; and this patient also died in eight days. 
Meckel relates that twelve grains Have destroyed life. (Lehrbuch 
der Ger. Med. 267.) Two cases of death from calomel, in chil¬ 
dren, are recorded in the “Registration Returns for 1840.” 

There are ^plauy other fatal cases on record, and the facts 
seem to leave no doubt that calomel may, in large doses, act as 
an irritant poison. It was supposed that these effects might be 
ascribed to this Npompound being adulterated with corrosive 
sublimate ; but tbi^supposition is not well founded. It has also 
been suggested thali calomel might be converted to corrosive 
sublimate by the freeshydrochloric acid present in the stomach; 
bnt the sm^l proportii^n in which this acid exists is adverse 
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to this suggestion. (Ed. Med. and Surg. Journ. vol. xlix. 
p. 336.) 

Analysis. — 1. Calomel is insoluble in water, alcohol, and 
ether. By either of the latter liquids corrosive sublimate may 
be detected in and separated from it. 2. When heated on pla- 
tina or mica, it is entirely volatilised. 3. Potash and ammonia 
render it black. 4. Heated with dry carbonate of soda, it 
yields a sublimate of metallic mercury in globules, and leaves 
a white residue of chloride of sodium, which may be examined 
by the same process as the residue of corrosive sublimate 
(ante, p. 4G&fl Owing to its great weight and insolubility, 
calomel may be separated from organic liquids and solids 
by simply washing them and decanting the water. 

WHITE PRECIPITATE. AMMpNIO-CIlI.ORIDE OF MERCURY, 

Symptoms and effects -This is an irritant compound, which 

is much used by the poor as a local application for ringworm. 
In January 1840, a young woman who had swallowed this sub¬ 
stance was received into St. Thomas’s Hospital. She had mixed 
it and taken it in water,— but the quantity swallowed could not 
he ascertained. The stomach-pump was employed, mucilaginous 
drinks and olive-oil w'cre administered ; and in, the course of a 
few days she perfectly recovered. The symptoms under which 
she suffered were those of irritation of the stomach. One in¬ 
stance of death from salivation produced by this compound is 
recorded in the Kegistration returns Ibr 1840, in a child, aged 
seven ; and within the last two years there have been several 
attempts at murder by the administration of white precipitate. 
Mr. Procter, of York, has communicated to me a case in which 
a woman recovered after having taken forty grains. In half 
an hour she complained of pain in the gullet extending to the 
stomach, and her mouth was dry and clammy: the inside 
of the lips and tongue were slightly blistered. There was 
neither vomiting nor purging until a dose of tartar emetic 
and castor oil had been given. In about three days, she 
recovered. A case occurred to Mr. Michael, of Swansea, in 
which a woman, ost. 37, swallowed not less than one hundred 
grains of white precipitate. She was seen in three hours and a 
half: she complained of great pain in the stomach, with cramps 
of the left side and lower limbs, coming on at intervals of two 
or three minutes. The pulse was rapid, weak and thready, 
the surface cold and clammy, and the tongue red. She had 
vomited a thick white tenacious mucus with a white sediment : 
vomiting was kept up for two hours. The bowels were freely, 
opened. There was great prostration, continuing tor several 
hours, and the pain in the stomach remained for three or four^ 
days, after which it gradually subsided (Brit. Med. Journal,' 
Oct. 81, 1857, p. 909). In these two cases there was no saliva¬ 
tion, but in one which occurred in the practice of Mr. Giles, this 
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was a prominent symptom. A girl swallowed about half a 
drachm of white precipitate in a cup of tea. She suffered much 
pain in the stomach, and there was frequent purging. On the fol¬ 
lowing day there was swelling of the face and gums with saliva¬ 
tion, which lasted several days. She recovered in about nine 
days (Lancet, 1857, vol. ii. p. 9), Judging from these cases, 
white precipitate cannot be regarded as an active poison; and 
its effects are somewhat uncertain. It must, however, be ranked 
among mercurial poisons. In a case tried at the Assizes a few 
years since, a woman owed her acquittal to the assumption that 
this was not a poison. There have, however, bed|| several con¬ 
victions since. At the Exeter Lent Assizes, 1855, a boy was con¬ 
victed of the attempt to administer this poison to his father 
(_Reg. V. Daniel). 

Analysis. — This powder rcseipibles corrosive sublimate in 
being entirely volatilised by a moderate heat, and in giving a 
metallic sublimate with dried carbonate of soda, but it differs 
from it and resembles calomel in being insoluble in water. It 
differs from calomel in remaining white when mixed with solu¬ 
tion of ammonia. By heating it with a solution of potash, am¬ 
monia is evolved, chloride of j)Otassium is produced, and yellow 
oxide of mercury, after long boiling, is left. It is soluble in 
strong nitric acid, and chlorine may be detected in the solution 
by nitrate of silver. The chloride of tin, or the process by copper 
will separate the mercury (see ante, p. 469). 

KE1> PRECIPITATE. BED OXIDE OF WERCIJKY. 

Symptoms and effects. — This substance is poisonous, but in¬ 
stances of poisoning by it arc very rare. The following case 
occurred at Guy’s Hospital in 183tl.., A woman, ict. 22, who had 
swallowed a quantity of Ted precipitate, was brought in labour¬ 
ing under the following symptoms: — The surface was cold and 
clammy, there was stuiior apprbaching to narcotism—frothy 
discharge from the mouth, and occasional vomiting:—the vo¬ 
mited matters contained some red powder, which was proved to 
be red precipitate. There was considerable pain in the abdomen, 
increased by pressure; and there wei’e cramps in the lower 
limbs. On the following day the mouth and throat were'pain¬ 
ful, and the woman complained of a coppery taste. The treat¬ 
ment consisted in the use of the stomach-pump and the free 
administration of albumen with gluten. She left the hospital in 
four days, still under the influence of mercury. The quantity of 
oxide here taken w'as not ascertained. Mr. Alison met with a 
case In which thirty-five grains were taken. Emetics were given, 
and the stomach-pump was used. The woman gradually reco¬ 
vered, having suffered from a burning pain in the stomach. 
^Lancet, N. S., vol. xix. p. 401). Sobernheim relates a case in 
which a man, set. 26, swallowed an ounce of red precipitate. 
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IIo was speedily attacked with pain in the abdomen, nausea, 
purging, cramps, and general weakness. The vomited matters 
consisted of mtwses of mucus containing red precipitate. He 
continued to get worse, and died in less than forty-eight hours 
after taking the poison. On inspection, the mucous membrane 
was found eroded and inflamed in patches,—small particles of 
the jtoison being imbedded in it. The duodenum was in a 
similar state, and there was a large quantity of red precipitate 
in the contents of this intestine, as well a^ in the stomach. (Op. 
cit. 250.) 

A commdiptopinion exists among the vulgar, that this com¬ 
pound is possessed of very active poisonous properties; hence it 
is sometitues administered with criminal design. 

Analysis .—Red precipitate is known,—1. I5y its being in red 
crystalline scales. 2. By its insolubility in water,—this, toge¬ 
ther with its gi’cat weight, renders it easy of separation from 
organic liquids. 3. It is readily dissolved by warm muriatic 
acid, forming a solution possessing all the<|)ropcrtic8 of a solu¬ 
tion of corrosiveihuhlirnate (see ante, p. 465). 4. When heated 

in a small tube, it becomes black (reacquiring its red colour on 
cooling); and, while an abundant sublimate of mercury is 
formed, oxygen gas is evolved. 

CINNABAR. VERMILION. rimSTJLrUURET OF MERCCRY. 

The term Cinnabar is applied to a dark and heavy compound 
of sulphur and mercury, while Vermilion is the same substance 
reduced to a fine powder. It is well known as a red pigment, 
and is often employed in colouring confectionery and wal'ers. I 
have not been able to find any instance of its having acted as a 
poison on ftiun. Orfila believes that it is not poisqnous. It has, 
however, proved fatal to animals in the proportion of from thirty 
to seventy grains, even when applied externally to a wound. 
Cinnabar is sometimes used for giving a red colour to ointments, 
e. g. the sulphur ointment. In such cases the quantity is very 
small, and can do no injury even if swall(»wed. 

Dr. Sutro has published a short abstract of a case in which 
the vapour of vermilion applied externally produced severe 
symptoms. A woman, by the advice of a quack, applied this 
vapour to a cancerous breast. She employed three drachms of 
vermilion, covering herself with a sheet, so that the vapour 
should only reach the body externally. After three fumiga¬ 
tions, she snft’crcd from severe salivation and violent fever, 
which continued for four weeks. The right arm became cede- 
matous. (Mei Times, Sept. 27, 1845, p. 17.) 

CYANIDE OP MERCURY. 

Symptoms and effects .—This is a substance which is but little 
known except to chemists, yet it is an active poison, and has caused 
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death in at least two instances. In April 1823, a person who 
had swallowed twenty grains of this compound (thirteen deci¬ 
grammes), was immediately seized with all the symptoms of 
poisoning by corrosive sublimate, and died in nine days. There 
was continued vomiting, with excessive salivation, ulceration of 
the mouth and fauces, suppression of urine, purging, and lastly, 
convulsions of the limbs. On inspection, the mucous membrane 
of the stomach and intestinal canal was extensively inflamed. 
(Orfilsi, i. 583.) Dr. Christison quotes a case in which ten grains 
destroyed life within the same period of time^Dn Poisons, 
p. 427); and in this case the symptoms were seve^prritation of 
the stomach, infl.ammation of the mouth, and suppression of 
urine. These facts arc adverse to the theory of Bernard, namely, 
that the cyanide when swallowed acts as a poison by reason of 
the production of prussic acid as a result of the action of the 
acid secretions of the stomach upon it. (Sur les Substances 
Toxiques, Paris, 1857, pp. 66, 103.) He carries this view so 
far that he believes if|iin an animal out of health, the gastric juice 
were not secreted in its normal state of aciSity, the cyanide 
would exert no poisonous action on the body! As a poison, the 
cyanide is probably not much inferior in activity to corrosive 
sublimate, but it differs from tliis compound in not possessing 
any locally corrosive action. 

Analysis .—When heated, it yields cyanogen and metallic 
mercury. It is soluble in water. The solution differs from that 
of corrosive sublimate in not being precipitated by j)otash. 
Mercury is readily obtained from it by deposition on copper, 
and, when heated with an acid, prussic acid is distilled over. It 
has no odour of prussic acid in solution. 

TDRBITn MINERAL. SDHSULPIIATE OF MERCURY. 

Symptoms and appearances. —Fatal cases of poisoning by 
this compound are by no means common. Although insoluble 
in water, it is undoubtedly a strong irritant poison, and is 
capable of causing death in a comparatively small dose. A 
well-marked instaiice of its fatal operation was communicated to 
the Pathological Society by Mr. Ward, in March 1847. A boy, 
aet. 16, swallowed one drachm of this preparation. It produced 
a burning sensation in the mouth and throat, and vomiting in 
ton minutes. In about an hour there was paleness with anxiety 
of countenance, coldness of surface, constant sickness, sense of 
heat and cpnstriction in the throat, and burning pain in the 
stomach with cramps. The irritability of the stomach continued 
in spite of treatment, and after two days there was salivation 
with mercurial feetor. The gums acquired a deep blueish tint 
and began to ulcerate. The patient died in about a week after 
he had taken the poison, without convulsions, and without suf¬ 
fering at any period from symptoms of cerebral disturbance. 
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The principal appearances were,-—inflammation of the gullet;— 
its mucous membrane at the lower part peeling off; — the 
inner surface of the stomach near the cardia and pylorus was 
covered Avith bloody spots;—the small intestines were con¬ 
tracted, the inner coat reddened and petechial spots were found 
upon it, but chiefly in the large intestines. The parotid and 
submaxillary glands were swollen. Mercury was detected in 
the intestines (see Med. Gaz. vol. xxxix. p. 47^. From this 
account it will be perceived that turbith mineral jiroduces effects 
somewhat similar to those of corrosive sublimate, but it is less 
active. 

Analysis .—Turbith mineral is a heavy powder of a yellow 
colour, becoming of a dark olive by exposure to light. It is 
scarcely soluble in water, but has a strong metallic taste. When 
heated in a tube, with or without carbonate of soda, it yields 
metallic mercury. It may be analysed by boiling it in potash, in 
Avhich case sulphate of potash and peroxide of mercury result— 
the acid and the base are then easily determined. 

N1TKATE8 OF MEKCUKT. 

Symptoms and effects .—These are corrosive poisons which are 
used for varidus purposes in the arts. They arc solid white 
salts, soluble in cold water, if there be a little excess of acid pre-^ 
sent. The acid pernitrate caused death in a case reported by 
Mr. Bigsby, in the Medical Gazette (vol. vi. p. 329). A butcher’s 
boy dissolved some mercury in strong nitric acid, and swallowed 
about a teaspoonful of the solution. Soon afterwards he suffered 
excruciating pain in the throat, gullet, and stomach: — there 
was great anxiety, with cold skin, small pulse, colic, and purg¬ 
ing. He became gradually weaker, and died in about two hours 
and a half. On inspection, the throat, gullet, and stomach were 
found corroded and inflamed. Although he survived so short a 
time, the mucous membrane of the stomach was of a deep red 
colour. I have elsewhere related a case in which the applica¬ 
tion of the pernitrate of mercury to the throat as an escharotic 
caused immediate death by asphyxia. (See Guy’s Hosp. Re¬ 
ports, Oct. 1850, 206.) The acid nitrate of mercury has often 
been employed by accoucheurs as a local application in diseases 
of the neck of the uterus. In one instance in Avhich it was thus 
used, the ordinary symptoms of mercurial poisoning showed 
themselves, and the patient appears to have suffered severely. 
(Medical (lazette, vol. xlv. p. 1025.) 

At the Leicester Summer Assizes, 1857, a girl was charged 
witlf administering nitrate of mercury to her mistress {Reg. v. 
E. Smith). The evidence showed that the accused had put the 
poison into some camomile tea prepared for the prosecutrix. 
Only a small quantity was taken, as the tea had a nauseous 
taste. ,The symptoms were :—a burning sensation in the throat 
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and stomach, violent vomiting ivith severe pain in the abdomen. 
By some extraordinary blander, the girl vras indicted under the 
statute which makes it penal to cast or throw or apply to any 
person any corrosive fluid, &c. : — and although the words 
“ cause to be taken” are introduced, Cresswell J. ruled that 
this statute implied, external and not internal administration ! 
As the indictment was wrongly laid, the accused wjis acquitted. 
A report of other medico-legal eases will be found in the Ann. 
d’Hyg, Juillef 1842 ; and Journal de Chimie, 1846, p. 734. 

Analysis .—In the solid state, the crystals, when heated in a 
tube, yield nitrous acid vapour,—peroxide of mermry, and glo¬ 
bules of metallic mercury :—when heated with carbmiate of soda, 
metallic mercury is easily obtained. The solution possesses all 
the properties of corrosive sublimate, so far ns the tests for mer¬ 
cury are concerned (ante, p. 465) ; but it gives no precipitate 
with nitrate of silver. When coj)per is immersed in it, mercury 
is deposited on the metal, and nitrate of copper is formed. 


CHAPTER 28. 

ON POISONING BY LEAD-ACTION OF THE METAL-POISONOUS 

SALTS OF LEAD-THE ACETATE AND OAUBONATE-SYMPTOMS 

OP ACUTE POISONING BY SUGAB OP I.EAD AND GOULABD’S 

EXTKACT-EFFECTS PllODUCED BY CAUBONATE OP LEAD- 

CHLORIDE, NITRATE, AND SULPHATE-CHRONIC POISONING 

-VARIOUS MODES OP — SYMPTOMS-EFFECTS OP EXTERNAL 

APPLICATION — APPEARANCES AFTER DEATH-FATAL DOSE 

-PERIOD OP DEATH-TREATMENT OF ACUTE AND CHRONIC 

POISONING. 

General remarks .—Lead appears to exert no poisonous action 
when swallowed in the metallic state. Under exposure to air, 
water, and certain acids, it is easily converted to a poisonous 
salt—carbonate of lead. In the interior of the body, however, 
we have no reason to believe that this metal produces any 
noxious effects. Bullets and shot are occasionally swallowed 
without giving rise to symptoms of poisoning. In a case that 
occurred to Dr. Davis, a boy, set. 4, swallowed a leaden bullet. 
The child suffered no inconvenience after the bullet had reached 
the stomach. It was passed by the bowels in about a week, much 
roughened on the surface, and, by comparison with abnllelffrom 
the same mould, it had lost ten grains. (Med. Gaz. vol. xxxviii. 
p. 686.) A man, set. 23, swallowed in three days three ounces 
of small shot (No. 4). This is an alloy of lead and arsenic, the 
latter metal being in very small proportion. On the tbird day 
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there was gi’eat anxiety and depression, with sunken features, 
coldness of skin, dizziness, and numbness in the arms and legs. 
He continued getting worse in spite of treatment; his bowels 
were obstinately torpid, and there was increased numbness in the 
arms, and dizziness. Purgatives were given ; the alvine dis¬ 
charges were examined, but only one pellet was found ; so that 
if he passed the shot at all, it must have happened in the three 
days before he was seen by Hr. Biyce. This man perfectly re¬ 
covered in a fortnight. (Lancet, Dec. 31, 1842.) As these 
are the symptoms produced by the oxide or a salt of lead, it is 
probable that the metal was partially oxidised and converted 
into a salt by the acid mucous secretions of the stomach. It was 
then absorbed, and produced its usual effects. The handling of 
metallic lead or pewter has been known to produce the effects of 
chronic poisoning. In this case, probably, the lead is also oxi¬ 
dised ; and where there is a want of cleaidincss, it is brought to 
a state favourable for absorption by the chemical action of the 
secretions of the skin upon it. 

It was formerly thought that the only poisonous salt of lead 
was the carbonate ; but it is now known tliat it is the oxide of 
lead which produces the effects, and that every salt of lead is 
poisonous provided it is in a state fitted for absorption, eitber by 
the skin or the mucous membrane of the stomach. Dr. C. G. 
Mitscherlich found, by experiments on animals, that the acetate 
of lead mixed with acetic acitl is more energetic than when 
given in the neutral state. (Brit, and For. Med. liev. No. vii. 
p. 208.) The only two salts of this metal which require special 
notice, in a medico-legal point of view, are sugar of lead and 
white lead. 

SUGAR OF LEAD. ACETATE. SUBACETATE. GOULARD’s 

EXTRACT. 

Stmutoms — ACUTE POTSOKiNG. —Acctate or sugar of lead is 
commonly met with in solid heavy crystalline masses, white, or 
of a brownish-white colour. It resembles loaf-sugar in appear¬ 
ance, and has been mistaken for it. It is retailed to the public 
at the rate of from three-halfpence to twopence an ounce *, and 
for quantities less than this, one penny is charged. It has a 
sweet taste, which is succeeded by an astringent or metallic taste. 
It is very soluble in water. Four parts of water at 60® will dis¬ 
solve one part; and it is much more soluble at a boiling tem¬ 
perature. It is dissolved by alcohol. 

Sugar of lead is by no means an active poison, although it is 
popularly considered to possess a virulent actiou. In medical 
practice, it has often been given in considerable doses without 
any serious effects resulting. Dr. Christison states that he has 
given it medicinally, in divided doses, to the amount of eighteen 
grains daily for eight or ten days, without remarking any un- 
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pleasant symptom whatever, except, once or twice, slight 
colic. (Op. cit. 555.) When, however, the quantity taken has 
been from one to two ounces, the following symptoms have been 
observed:—a burning pricking sensation in the throat, with dry¬ 
ness and thirst ; vomiting supervenes ; there is uneasiness in the 
stomach, sometimes followed by violent colic. The abdomen is 
tense, and the parietes have been occasionally drawn in. The 
pain is relieved by pressure, 4in'd has intermissions. There is in 
general constipation of the bowels. If any fasces bo passed, 
they are commonly of a dark colour, indicative of the conversion 
of lead to sulphuret. The skin is cold, and there is great pros¬ 
tration of strength. When the case is jtrotracted, the patient has 
been observed to suffer from cramp in the calves of the legs, 
pain in the insides of the thighs, numbness and sometimes 
paralysis of the extremities, with other symptoms of chronic 
poisoning. The affection of the nervous system is otherwise 
indicated, by giddiness, stupor, and even coma. A well-marked 
blue line has been, in some cases, observed round the margin of 
the gums, where they join the teeth ; but this is chiefly noticed 
when the case is protracted. 

The symptoms of j)oisoning by this salt are subject to variation, 
but not to the same degree as in other cases of irritant poisoning. 
Colic and constipation of the bowels are generally met with, and 
the vomiting is commonly not very violent: it requires to bo 
promoted by the use of emetics. A woman, set. 41, was admitted 
into Guy’s Hospital (May 1846). It was ascertained that two 
hours previously she had swallowed about one ounce and a half 
or half a tea-cupful of sugar of lead, dissolved in some water. 
She experienced a nauseous metallic taste in her mouth, with a 
burning heat in the mouth, throat, and stomach. She took some 
water to remove the taste. This made her vomit. Her mouth 
was very dry ; she had great pain at the pit of the stomach ; and 
in two hours after the poison had been taken, she felt sleepy and 
stupid, alternately perspiring and shivering. She complained of 
a violent twisting pain in the abdomen, which was relieved by 
pressure ; with this there was a sensation of sickness. She felt 
weak and languid -, complained of cramp in the thighs, and 
numbness all over the body, with giddiness. The gums felt to 
the patient to be in lumps, and they were very tender:—the 
breath w^as foul. The pulse was hurried, and the tongue coated; 
countenance anxious and excited ; skin dry, cold and hot alter¬ 
nately. The urine was passed freely. The next day there were 
pains all over the body, with numbness and sickness. On the 
third day she was very sleepy, but in less pain. For several days 
the abdomen was painful on the slightest pressure. She left the 
hospital in five days. 

In March 1858, a young man swallowed an ounce of acetate of 
lead in half a tumbler of water. He took what was undissolved 
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as well as the portion dissolved. In a quarter of an hour he 
vomited ; there was pain in the forehead, with severe pain in the 
ab<lomcn; and in three quarters of an hour from the time of 
swailowin{:f the poison, he was purged once freely. When 
brought to the Northern Hospital, two hours subsequently, the 
only symptom was pain in the abdomen. The pulse presented 
nothing remarkable. The next day the bowels were constipated, 
and sulphate of magnesia was given. He was discharged well 
the day following. (Med. Times and Gaz. March 20, 1858, p. 
296.) . 

When the patient recovers from the first symptoms, the 
secondary effects often hist for a considerable time, In two 
cases which occurred to Mr. Gorringc, two girls swallowed an 
ounce of the sugar of lead by mistake. Soon afterwards they 
felt a burning pain in the mouth, throat, and stomach, and in a 
quarter of an hour they vomited freely ; in half an hour there 
was severe pain in the bowels, with purging. Under treatment, 
recovery took place. (Prov. Med. Journ. Aprd 1846 ) After 
a yetir had elapsed, they both suffered from severe pain in the 
stomach, which was tender on pressure. Nothing could be re¬ 
tained on the stomach; and there was a choking sensation in the 
throat, with some constitutional symptom.s. A girl who had 
swallowed sixty gniins of acetate of lead, and suffered severely 
from the primary symptoms, recovered and left the hospital in 
about three weeks, without any paralysis or other disorder 
affecting the muscular system. (Lancet, April 4, 1846, p. 384.) 
In another case, a woman, set. 20, took one ounce of sugar of 
lead. She was placed under treatment at St. Thomas’s Hospi¬ 
tal. The chief symptoms were slight excoriation of the gums, a 
sensation of heat in the throat, and relaxation of the bowels. 
There was pain in the calves of the legs and thighs, with great 
thirst and restlessness. In six days the woman had quite reco¬ 
vered. (Med. Gaz. vol. v. p. 704.) Large doses given medi¬ 
cinally arc nfft always borne with impunity. Dr. Joynes prescribed 
thirty grains of the acetate in four days for inveterate diarrhoea. 
The medicine appeared, to be of service; but in a week after¬ 
wards the patient was seized rvith pain in the stomach ; a severe 
attack of lead colic came on, and continued for eight days. 
(Harrison on Lead Poison, p. 148 ; see also Provincial Transac¬ 
tions, vol. i. p. 119.) 

. The symptoms are sometimes slow in appearing. The follow¬ 
ing case occurred to Dr. Hviding. A girl swallowed about 
three drachms of the acetate of lead in broth. It was not until 
tvm hours afterwards that she began to experience sharp colicky 
pains in the abdomen, followed by vomiting. No medicM 
treatment was employed for three days ; and the only marked 
symptom then was obstinate constipation. Doses of castor bil 
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were prescribed, and the girl recovered. (Journal de Chiniie, 

1845 , ase.) 

A series of cases of poisoning by acetate of lead has been 
reported by Mr. Bancks, of Stourbridge. (Lancet, May 5, 
1849, p. 478 ) By some accident, about thirty pounds <j 1' this 
substance were mixed at a miller’s with eigiity sacks of lk»ur, 
and the whole was made into bread l)y tlie h,aker.s, and sti])- 
plied as usual to their customers. It seems that no fewer tlian 
500 persons were attacked witli symptoms of poisoning after 
partaking of this bread. In a few days they complaiyed of a 
sense of constrietion in the throat ami at the jat of the stomach, 
violent cranipy pains round the navel, rigidity of the abdominal 
muscles, a dragging pain in the loins, and cramp, with paralysis 
of the lower extremities. There was obstinate constipation, and 
the urine was scanty, and of a deep red colour. The ]uilse 
generally was slow and feeble; the countenance anxious and 
sunken, frequently of a peculiar livid hue ; tongue flabby; gums 
marked by a deej) blue line. 'I’hc surface was cool, and there 
was a general arrest of the secretions. Sickness was not a uni¬ 
form symptom ; and even when it existed at first, it speedily 
subsided. The mental faculties were tindistuvbed. Not one of 
the discs proved fatal; hut among the inoi’c aggravated, there 
was great prostration, with collajise, livid countenance, universal 
cramps, numbness, and other alarming symptoms. After apjia- 
rent convalescence, some of the symptoms returned in a more 
aggravated form, without any obvious cause, and for a long time 
the patients were out of health. Inflnmmation rvas not observed. 
Purgative medicines were found most cHectual in the treatment. 
The quantity of acetate of lead taken by each person could not 
be determined, ,fis, on analysis, the samples of bread were found 
to be very unequally impregnated with the poison. 

Goulard's extract is generally seen under the form of a reddish- 
coloured liquid, as it is often made with common vinegar instead 
of acetic acid. Goulard water is a lotion c.ompoutuled of i’rom 
one drachm to one drachm and a half of Goulard’s extract, or 
solution of subacctate of lead, of a drachm of spirit, ami a pint 
of water. It is not poisonous unless administered at intervals in 
small doses ; it may then cause chronic poisoning. Goulard’s 
extract, or subacetatc of lead, has caused, death in at least four 
instances,— one in France and three in England. The symjrtoms 
produced are similar to those above described. The subacetatc 
is much more powerful as a poison than the neutral acetate, 
probably from its containing a larger quantity of the oxide of 
lead. One fktal case of poisoning by Goulard’s c^^tract is re¬ 
corded in the Coroner’s Return for. 1887-8. In January 1840, 
other cases of poisoning by it occurred in London in two 
aged respectively four and 8« years. The quantity 
telpeit ^7 the children conld not have been great, bttt« they 
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both died within thirty-six hours. The symptoms were at first 
violent vomiting and purging;—'in one Ciise they resembled those 
of Asiatic cholera. ]Jr. Hall states that he gave ninety-six grains 
of this compound in three days — tliirty-two grains in the first 
four hours—and the oidy unpleasant effect was pain in the 
bowels. 'J’his was in a case of spitting of blood. (Han’ison on 
I^ead Poison, p. 14.5.) These results must not be considered 
paradoxical. They are, to a great extent, explained by- refer¬ 
ence to the inffuence of disease oh medicinal and poisonous 
agents (.sec ante, p. 96). J>r. Iliill did not take this quantity 
himself, nor try it on a healthy person, or the results might have 
been diiferent. 

The chloride and nitrate of lead are poisons, but not of an active 
kind. ])r. Christison found that it rc<piired 400 grains of the 
crystallised nitrate to kill a dog in sixteen hours. (On Poisons, 
p. 549.) Some years since, a woman, who had swallowed an 
unknown quantity of chloride of lead, was brought to Guy’s 
Hospital. The only urgent symptom was vomiting. She reco¬ 
vered and left the hospital on the same day. 

Carbonate of lead, .known also as white lead, ceruse, or KreMser 
white, is commonly in the form of heavy white masses resembling 
chalk. It Is insoluble in W'ater, but in large doses it ptjssesses 
poisonotis ])roperties. In October 1844, tiie late Dr. Snow met 
with the lollowing case of poisoning by this substance. A child, 
set. 5, ate a i)ortion not so large as ,a marble, ground up with oil. 
Por three days he mertdy suffered from jrain in the abdomen and 
costiveness. On the third night, the child became rapidly worse, 
and there tvas vomiting. He died ninety hours after taking the 
poison, having pas.scd some ofiFcJisive motions of a greenish-black 
i;olonr (pro\pibly from sulphnret of lead) belore he died. It is re¬ 
markable th.at in this case so small a quantitj- should have proved 
fatal without exciting any marked sym])toms of irritation in the 
first instance. There are many cases of jioisoning by the carbo¬ 
nate of lead in the human subject; but it has in these instances 
proved insidiously fatal, by inducing e.olica pictonum. The follow¬ 
ing case of recovery frotn a large dose of carbonate of lead is 
reported by Mr. Cross. A woman, set. 33, took, by mistake 
for a dose of magnesia, from six to eiyht drachms of carbonate of 
lead. Five hours afterwarils, she was seen by her medical 
attendant. She was in a cold perspiration, breathing heavily, 
constantly vomiting, her pulse hard, small, and quick. There 
was great anxiety of countenance, with dryness of the throat; 
and a sense of heat in' the stomach, with painful colics. Castor 
oil and sulphate of magnesia, with diluted sulphuric acid, were 
given to her,—the last at frequent intervals. The extensor 
jnuscles became paralysl^ an4 the ffexors rigidly contracted; 
^e colics were so excruciating, that the patient generally flainted 
after each paroxysm- The evacuations from the bowels were of 
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a dark colour. The symptoms abated ; but the next day there 
were nausea and faintness, with griping pains. In four days she 
was convalescent. A somewhat similar case is reported in Cas* 
per’s Wochenschrift for 1844, in which a man, set, 20, swallowed, 
by mistake for chalk, between five and six drachms of carbonate 
of lead. In a few hours it produced all the symptoms of irritant 
poisoning, thirst, burning pain, and incessant vomiting; yet, 
although he was not seen for twenty-four hours after taking the 
poison, he perfectly recovered in the course of a short time under 
very simple treatment. His recovery was probably due to the 
greater part of the carbonate having been ejected by the early 
vomiting. (Ann. d’Hyg. 1845, ii. 226.) These cases show that 
the carbonate of lead, although poisonous, is not very energetic. 
Its action as a poison is probably not greater than that of the 
acetate; and, so far as observations on the human subject 
extend, it is less active than the subacetate. 

A case is related in the Annates d’Hygienc (April 1844), 
which shows that shot used in cleaning bottlps may be chemically 
acted on by the acids of the wine or liquid, and give rise to the 
production of this poisonous salt of lead. A person, after having 
swallowed a few glasses of liqueur, suffered from the most violent 
colicky pains, and all the symptoms of irritant poisdning. Hr. 
Hank*, who was immediately called, having observed that the 
liquor remaining in the bottle was very turbid, poured it off for 
analysis, when he found firmly wedged in at the bottom of the 
bottle, ten leaden pellets, which had become so completely trans¬ 
formed, to carbonate of lead, that there was only a small nucleus 
of the metal left. So long as the liquor was clear, no accident 
had arisen from its use; but the symptoms of poisoning appeared 
immediately when the turbid portion at the bottom ^ the bottle, 
containing the salt of lead either suspended or dissolved, was 
swallowed. 

The sulphate of lead, by reason of its insolubility, is commonly 
regarded as inert, and the results of the following experiments 
appear to justify this opinion. M. Dupasquier ascertained that 
seventp’seven grains of the sulphate rrfight be given to a dog, 
kept fasting for twenty-four hours, without exciting vomiting or 
any other unpleasant symptoms. The dog was kept four days, 
and the dose produced no effect. On killing the animal and 
inspecting the body, there were no abnormal appearances. Doses 
of 150 and 300 grains were given to' other dogs, without pro¬ 
ducing symptoms of poisoning. (Consult Med. Leg. 1843, 
p. 15.) Orfila states that he gave to a dog 554 grains in a finely 
pulverised state, without any injurious effects resulting. The 
dog ate its food as usual on the following day. (Op. cit. i. 690.) 

The chromate and iodide of lead arwanked among lead poi¬ 
sons. Of poisoning by the former substance, there is not, so far 
as f know, any instance recorded; and with respect to thf laftef, 
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there is a single experiment on a cat recorded by M. Patou, 
from which we learn that nineteen grains in two doses produced 
paralysis of the hinder legs, and apparently colicky pains. The 
animal died in three days. (Orfila, Toxicol, i. 702.) 

The oxides of lead, litharge and red lead, are known only as 
producing the effects of chronic poisoning in thq working of cer¬ 
tain trades, and by accidental admixture with food. 

Chronic poisoning _The effects of chronic poisoning are. more 

frequently witnessed in reference to the salts of lead than of 
other metallic irritants. Any salt of lead taken in small doses 
at intervals, may give rise to chronic poisoning, producing lead- 
palsy or other forms of lead disease. White lead and litharge 
are the compounds to which chronic poisoning may be most fre¬ 
quently traced. The medicinal use of the acetate, if continued 
for an undue length of time, may so saturate the system with 
the metal as to occasion this form of poisoning. A child, set. 6, 
took, in a quack medicine, 1-15th of a grain of acetate of lead 
two or three times a day for nearly nine weeks. It was then 
found to be labouring under symptoms of poisoning by lead, 
and two days afterwards the child died. The first effects of 
taking the njedicinc were, that the child fell away, and com¬ 
plained of colicky pains: the bowels were constipated, the eva¬ 
cuations when passed, black and offensive, and there was feetor 
of the breath. Latterly the child was drowsy and tile limbs were 
paralysed. Upon the day of its death it was convulsed, and 
shortly before death it fell into a state of coma. (Pharmaceu¬ 
tical Journal, Dec. 1845, p. 259. Case by Dr. Lctheby.) This 
case shows that more injury may be done by frequently re¬ 
peated small doses than by one or two large doses. The child 
took in nine weeks no more than Dr. Christison prescribed, 
without any injurious effects, in the space of two days. 

The disease called coliea pictonum or painter's colic derives its 
name from its supposed seat in the colon, but according.to some 
observers, the scat of pain is in the muscular coverings of the 
abdomen. (Dr. Briquet, Archives Generale.s Feb. and March 
1838 5 and Dub. Hosjl. Gazette, Aug. 1858, p, 237.) This dis¬ 
ease may be regarded as a chronic form of poisoning by car¬ 
bonate of lead. The carbonate finds its way into the system, 
among white-lead manufacturers, either through the skin or 
through the lungs, or both together ;—it is diffused in a fine 
atmosphere, and is thus respired. It has been remarked, that in 
factories where the powder was dry, not only have the labourers 
suffered, but horSes, dogs, and even rats, have died from its effects. 
Since the practice has arisen of grinding the carbonate in ffater, 
cases of colica pictonum have not been so numerous. They are 
still, however, not unfrequent among painters, plumbers, pew- 
terers, the manufacturers of some kinds of glazed cards, the 
bleachers of Brussels lace, and among those engaged in the 
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glazing of pottery, when oxide of lead is emplojed in the glaze. 
In ten years, according to Dr. Clemens, there were 1898 cases of 
chronic poisoning by lead among workmen, admitted into the 
hospitals of Paris. (Casper’s Viertelj. 1853, ii. p. 177.) Out 
of 1330 cases received during five years (1838-42) in the Parisian 
hospitals, 655 were among the workers in white lead and pain¬ 
ters. Of 341 who were workers in white lead, 55 died. The 
workens in metals,—plumbers who handle metallic lead, are but 
little subject to the disease. Only 22 cases of this kind occurred 
in the five years. (Gaz. Mod. Janvier 17, 1847.) 

The workmen who are employed to whiten Brussels lace by 
beating white lead into the fibi’c, constantly breathe an atmo¬ 
sphere of this poisonous salt, and suffer, according to M. Cheval- 
lier, from dryness of the fauces, colic, and other symptoms of 
chronic poisoning by lead. (Ann. d’llyg. 1847, i. Ill, 1855, 
ii. 317.) It becomes a question whether those females who wear 
this lace in close contact with the skin, may not suffer from 
symptoms of lead-poisoning. At any rate, those who prepare 
the lace, suffer and <lic from the effects of lead-poisoning. A 
fatal case of this kind is reported in the Med. Times and Ga¬ 
zette. (Dec. 19, 1857, p. 636.) Dead was found in the viscera 
of a female who had thus fallen a victi/n to lace-whitening. 
(Gazette Medicale, Dec. 11, 1847, p. 993; and Ann. d’Hyg. 
1856, ii. 316.*) Actors who employ carbonate of lead as a cos¬ 
metic, to give paleness to the countenance, are liable to attacks 
of load-colic. (Med. Times and Gazette, August 1852, p. 223.) 
The makers cf glazed cards, in which white lead is largely em¬ 
ployed, also suffer from this disease. So easily is the system 
affected, that colic and paralysis have been known to arise from 
a person working or slcejiing in a recently-painted room. (Lan¬ 
cet, Oct. 26, 1844.) In a ease reptnted* by Dr. Chowne, a man 
who slept in a newly-painted room for R few nights was attacked 
with paralysis. (Med. Gaz. xxxix. 255.) In these instances, 
the noxious emanations arc received through the lungs. Dr. 
Aldersou mentions several cases of a similar kind, and he calls 
this form acute paralysis from lead. (Lancet, Oct. 36, 1852, p. 
391.) I have myself suffered from severe colic by respiring the 
vapour of fresh paint. It is not improbable that, in these cases, 
the carbonate of lead is carried off' in vapour, in combination 
with that of the essential oil of turpentine. There are numerous 
other cases in which lead, or its preparations, by mere contact 
with the skin, have been known to produce the usual results of 
lead-poisoning. The late Mr. Scanlan communicated to me a 
case {p which an infant was paralysed by reason of its having 
been washed with water containing a finely-diffused oxide and 
carbonate of lead. Dr. Todd mentions the case of a man in 
King’s College Hospital, who suffered from lead-palsy. He had 
been a potman, and the palsy was attributed to the constant 
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handling and cleaning of pewter pots. (Med. Gaz. xlviii. 
]). 1047.) In the Journal de Chimie (Juillet 1858, p. 434), the 
case of a compositor is related, from which it appears, that local 
paralysis of the right hand was induced in a week as the result of 
handling new type. The sharp edges of the type produced abra¬ 
sions of the thumb, fore and middle fingers,—a condition which 
favoured absorption. In five days the ivrist became progres¬ 
sively wctxkcr : in a week the band dropped so that it could not 
be raised, and there was loss of power to grasp any article with 
firmness. There was a faint blue line at the edge of the gums. 
This appears to have been an instance of purely local action 
aifi ctingonly one hand, and not preceded by colic. It was found 
that in this base baths of the sulphurct of potassium effected a cure. 
Cosmetics and hair-dyes containing preparations of lead, may 
also produce dangerous efl’ects. I have met with an instance, 
in wliich paralysis of the muscles on one-side of the neck arose 
from the imprudent use of a liair-dyc containing litharge; 

The sympttms of chronic poisoning by lead are well marked. 
There is first pain, with a sense of sinking, commonly in or 
about the region of the navcl-r-thc seat of the colon. Next to 
pain there is obstinate constipation, retraction of the abdominal 
parietes, loss of appetite, thirst, dryness of the mouth aud throat, 
foetid odour of the breath, sallowncss of the countenance, and 
general emadati<.)n. The skin is dry, acquires a yellowish or 
earthy colour, and the jiatient experiences a tacchariiie, metallic, 
or astringent taste in the mouth. A .symptom of a peculiar nature 
has been jrointed out by the Intc J4r. Uurton (Med. Gaz. xxv. 
687), namely, a blueness of the edges of the gums, where these join 
the bodies of the teeth: the teeth are of a brownish colour. This 
colouring of the gums has been so frequently observed, that most 
pathologists now regard it as a well-marked, although not a 
certain, indication of lead-poisoning. A similar blue mark 
round the edges of the gums has been noticed in other cases of 
poisoning—as by mercurial preparations, and as a result of the me¬ 
dicinal administration of the salts of silver. On the other hand, 
in certain cases of clironic poisoning by lead it may be absent, 
(see a case by Mr. Fletcher, Med. Times, Feb. 14, 1846, p. 395) ; 
—as V here, for example, the individual has ceased to expose 
himself to emanations of lead. Dr. Thomson,, of Stratford-upon- 
Avon, has observed, with respect to this colouring of the gums, 
that it was absent in a case of chronic lead^ poisoning in which 
the other symptoms were well marked. In’another instance, in 
which the poison was derived from the same source, there was 
no paralysis of the hands, but the gum^s were deeply tinged. 
He has also seen this blue tinge of the 'gums in painters who 
had not suffered from any of the consMtutional ettects of the 
poison. (Med. Times, Dec. 1848, p. ji95.) In some cases in 
which the blue colour has not appeared^' the gums have'presented 
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a fungous appearance, and have been observed to bleed frequentlj, 
(Med. Times and Gaz. Jan. 30, 1858, p. 124.) Hence, •while a 
blue line indicates poisoning by lead, its absence is not to be 
taken as a proof that this poison is not in the system. In April 
1846, a woman was admitted into Guy’s Hospital, with some 
obscure symptoms of chronic gastritis, and dull aching pains 
in the stomach and back. For ten weeks previously, her 
bowels had only acted under the use of medicine. On the 
third day after her admission, a distinctly blue line was for the 
first time noticed on both gums, and there was trembling of 
the hands with paralysis of the extensors of the wrists. She 
became insensible, and died a week after her admission. An 
analysis of the substance of the liver sliowed that" this organ 
contained a small portion of lead, and, although no evidence 
could be obtained that deceased had taken the poison, the chemi¬ 
cal analysis confirmed the opinion derived from the symptoms, 
that this was a case of lcad- 2 >oisoning. (Guy’s llosp. Rei^orts, 
1846, p. 471.) 

It is not improbable, that many cases of su])poscd cerebral, 
spinal, or heart disease, are really due to the insidious and un¬ 
suspected action of lead upon the system. In December 1856, 
a case fell under the notice of my colleague. Dr. Addison—that 
of a pale, exsanguined man, who had sulFcred from head symp¬ 
toms, failing power in the limbs, irregular pains in the stomach, 
and paifntation of %he heart. In looking at his tongue, it was 
observed that there was a blue line on the gums, and on further 
inquiry, it turned out that the man had been a worker in red- 
lead, and had suffered much from constipation. The arms had 
been more affected by the loss of jjower than the legs— one of the 
peculiar features of lead-palsy. The case was thus recognised 
and treated as one of Icad-jjoisoning :—the blue line on the 
gums having first led to a suspicion of its real character. (Med. 
Times and Gaz. Dec. 27, 1856, p. 643.) 

The earliest period at which this blue line on the gums first 
shows itself is pot known ; it is the result of a slow deposit of 
absorbed lead, '.and in an early stage, unless specially looked 
for, may escape' notice. According to some authorities, the 
period at which ^J;he line is first seen, varies with the quan¬ 
tity of lead takenV J r. Burton states, that the discoloration 
has been producer in twenty-four hours, by giving four doses 
of five grains each iof the acetate of lead in six hours ; and he 
thinks it might be y obvious in four or six hours when large 
doses are given. (Med. Ohir. Trans, xxiii. p. 78 ; and Har¬ 
rison on Lead-poisoi\ing, p. 59.) When once produced, this 
appearance is very rtcrsistent. Dr. Thomson noticed it in 
the case of a patient woisoned by drinking water Containing 
lead, about a year previously ; and in a severe case of colica 
pictonum with slight j^ralysis of the hands, occurring in a 
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house-painter, after repeated attacks, a faint indication of it 
was recognised four years after the man had ceased to be sub¬ 
jected to the influence of the poison. In this instance, the 
colour had, in great part, disappeared at the end of the first 
year. (Med. Times, Dec, 1848, p. 19.5 ; see also ante, p. 59.) 
Among the symptoms is a marked effect on the nervous sys¬ 
tem, There is a dull, numb feeling in the skin,— especially 
noticed in the fingers and fore-arms, tretnbling of the arms and 
legs, unsteadiness in walking or in any muscular exertion, with 
rheumatic pains in the loins. Symptoms affecting the brain also 
present themselves. The loss of power in the wrists is mani¬ 
fested chiefly by a paralysis of the extensor muscles, so that the 
hand drops. The body l)eeomes emaciated, the legs oedematous, 
and the person dies exhausted. 

A common cause of chronic poisoning by lead, is the use of water 
which has acquired an impregnation of a salt of lead from being 
kept in a cistern or pipe of this metal. The symptoms come on very 
insidiously, and are’not materially different in ihejr course an(\ 
eharacter from those above detailed. Dr. Thomsoil has well 
described them in the paper to which I have referred :—they are 
manifested by pains in the stomach and bowels, constipation,— 
evacuations, when passed, dark colonred ; headache; flushing of 
the face ; pains in all the joints and limbs, but especially the 
wrists, with great depression of spirits ; paralysis of the extensor 
muscles of the arms and hands ; countenance dark and sallow ; 
eyes sunk ; tongue flabby, indented, and of a whitish livid 
colour, with a dark blue line along the transparent edge of the 
gums. It is obvious that symptoms of this nature may be over¬ 
looked or referred to some other cause. In 1857, a man was 
admitted ipto Guy’s Hospital, labouring under some of the 
symptoms above described. He had also a line of blue colour 
at the edges of the gums. So far as it could be ascertained, ho 
had been exposed to no cause of poisoning by lead. He lived 
at Norwood ; and, on requiring for examination a sample of the 
water which he had been in the habit of drinking, it was found 
to be impregnated with lead derived from a leaden cistern. 
In these cases the cause is not commonly suspected until the 
symptoms are fully developed ; and it is only after the patient 
has suffered for some time from the effects of the poison, that 
the symptoms assume the form of lead-colic. (Harrison on the 
Contamination of Water by I>ead, 1852, p. 60.) 

A remarkable scries of cases presenting this form of chronic 
poisoning by lead occurred in the members of the ex-royal family 
of France at Claremont, in 1848. I have elsewhere referred to 
these cases (ante, p. 68), and a full account of the symptoms by 
Dr. De Mussy, will be found in the Dublin Quarterly Journal. 
(May 1849, p. 405 ; Med. Gae. xliv. p. 260 ; and Harrison on 
Lead Poison, p. 122.) Out of thirty-eight persons, using water 
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impregnated with lead to the extent of about one grain in the 
imperial gallon, thirteen were attacked with symptoms of chronic 
poisoning, but presenting various sharlcs of difference. There 
was a sallow complexion, yellowness of the eyes, wasting of the 
body, with frequent attacks of colic, nausea, and obstinate con¬ 
stipation. Among the nervous symptoms, there was great rest¬ 
lessness, depression, and, in some, an excessive sensibility of the 
skin. As confirmatory of the statement above made respecting 
the blue line on the gums (ante, p. 488), this symptom existed 
only in one half of the patients, and there were others in whom 
the blue line existed who did not cxi)erience any inconvenience 
from the lead. Lead was not only found in the water'in small 
proportion, but in the urine of some of the patients ; showing 
that it was. undergoing elimination by this secretion. It*is 
remarkable that six children of the family, aged from 3 to 7 
years, did not show jiny symptoms. In some of the patients 
Dr. l)c Mnssy observed in addition to the blue line on the gums, 
slate-coloured sjiots on the mucous membrane of the inside of 
the mouth. In one case, the mucous membrane of the mouth 
and tongue of a worker in white lead was observed to be 
entirely of a slate-blue colour. 

Effects of external ajiplication. — Some remarks have been 
already made on this sul)3ect (ante, p. 480). The application 
of any preparation of lead in powder, ointments, or diffused in 
water, is sufficient to excite all the symptoms of chronic poison¬ 
ing. A nurse-maid was in the daily habit of bathing a healthy 
infant in the distilled water ol)taiiicd from a leaden pipe con- 
tiected with a steam-boiler. The child grew up almost paralytic 
and tottering in gait, and the cause was not suspected until the 
water was cheinically examined and found to contai® lead. 

Most hair-dyes are composed of a mi.xturo of lime and oxide or 
a subsalt of lead. (See Ann. d’Hyg. 1832, ii. 324.) The long- 
continued use of these inej)arations may give rise to symptoms 
for the origin of which a ])ractitioricr might not be able to account 
(see ante, p. 487). Dr. Briick, of Hanover, observed that a vio¬ 
lent ophthalmia was induced in a lady who had used for dyeing 
her hair, a substance called Poudre d'Italic, which on chemical 
analysis was found to consist of lead and lime. (Med. Gaz. Nov. 
1842.) The facts connected with poisoning by lead or its prepa¬ 
rations, applied externally, arc, therefore, of some interest. Some 
of these have been already noticed under the head of chronic 
poisoning. The pure metal frequently handled may, unless 
strict cleanliness be observed, produce the effects of i)oisoning 
(ante, p. 487). Among the cases mentioned by Orfila is one of 
a female, who was in the habit of applying, for a long period to 
her face and neck a cosmetic containing a preparation of lead. 
After six months there were the usual symptoms of chronic 
poisoning. This female ultimately became blind and paralytic, 
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and soon afterwards died. In another instance, the symptoms 
had become so firmly established before the cause was suspected, 
that no treatment sufficed to relieve them.. (Toxicologie, i. 680.) 
I have above referred to a case of a similar-kind within my own 
observation, which did not prove fatal. Notwithstanding these 
facts, M. Tanquerel docs Rot consider that serious symptoms can 
be produced by preparations of lead coming in contact with the 
unbroken skin. If the skin be abraded, then absorption may 
take place rapidly. A case is reported by Tauffiieb, in which 
the frequent application of lead-plaster to an ulcer of the ftg, 
was followed in less than throe months by all the symptoms of 
chronic poisoning. (Galtier, i. 698.) The use of a simple lead- 
wash in cutaneous disorders has not been attended with any inju¬ 
rious effects ; but the application of white lead and linseed oil 
to an abraded surface, produced in one instance an attack of 
lead-colic. (Beck’s Med. Jur. vol. ii. p, e.'iO.) 

Appearances after death. —The .appearances observed in 
cases of acute poisoning arc very characteristic. The mucous 
membvane of the stomach and intestines is covered with thick 
white or whitish-yellow layers of mucus mixed with the salt of 
lead, and beneath this, the membrane is reddened or ,ecchymoscd. 
In the fatal cases of poisoning by subacotate of lead (ante, p. 
482), the following appearances were found. The mucous 
membrane of the stomach avus of a grey colour, but otherwise 
perfectly healthy. The intestines were found much contracted, 
in one instance more so than in the other. A case is reported 
by Orfila, in which an inspection was made of the body of a 
man who had been killed by taking a quantity of Goulard's ex¬ 
tract. He died within forty-eight hours, and there was well- 
marked inflammation of the alimentary canal from the oesopha¬ 
gus downwards. The villous coat of the stomach was com¬ 
pletely softened, and the effused mucus was found to contain the 
poison. (Toxicologie, i. 671.) 

In a case related by Hr. Iverchoffs, the mucous membrane of 
the stomach was found abraded in several places, especially near 
the pylorus ; and most of the abdominal viscera were in a state 
of high inflammation. A trial for murder by this substance took 
place at the Central Criminal Court, in November 1844 iBeg. v. 
Edwards). In this case the stomach and intestines arc stated 
to have been found inflamed, and there were dark spots on the 
former. In animals, according to Hr. Mitscherlich, when the 
dose is large, the mucous coat of the stomach is attacked and 
cori’oded ; this change a])pears to be purely chemical, and takes 
place in all the organs of the body with which the salt of lead 
comes in contact. If given in a small dose, it is decomposed by 
the gastric secretions, and exerts no corrosive power on the mu¬ 
cous membrane. When the acetate of lead'was given in a state 
of albuminate dissolved by acetic acid, death took place with 
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great rapidity; and, on inspection, the stomach was not found to 
be corroded. This corrosive actioi# belongs to the neutral salt, 
and is not manifested when the dose is small, or when the poi¬ 
son is combined with an acid. In the case of poisoning by the 
carbonate of lead, which proved fatal in ninety hours (ante, 
p. 483), the mucous membrane of the- stomach was much in¬ 
flamed and of a dark red colour throughout. 

In the chronic form of poisoning, the appearances are less 
distinct. The blue line on the gums may or may not exist 
in the dead body, according to circumstances. Ir^the case of 
the female elsewhere related (ante, p. 488), there was thickening 
and enlargement of the coats of the stomach and the mucous 
membrane was especially thickened. The large intestines were 
irregularly contracted and distended. There were spots of con¬ 
gestion upon the mucous coat, and the salivary glands were 
enlarged. In Dr. Letheby’s case (ante, p. 485), the skin was of 
a dingy yellow, and the gums were of a deep blue colour. The 
lungs were slightly congested, and there was an effusion of 
serum in the pleiam. The blood was black and liquid. The 
stomach anti intestines were pale and nearly empty,—the former 
contained half an ounce of a thick brownish fluid, in which lead 
was detected ; the latter were contracted in some places and 
distended in others, and they presented several points’yf intus-sus- 
ception. The large intestines were in a similar condition. The 
bronchial and mesenteric glands were enlarged. The bladder 
and ureters were full of urine ; — the rest of the viscera healthy. 

Bockcr describes the mucous membrane of the stomach and 
intestines as congested and softened, presenting often a yellow, 
grey, brown, or black appearance. The coats of the intestines 
are thickened, and the canal is irregularly contracted. The 
lungs are congested,—the muscles arc jjalc, wasted, and con¬ 
verted to a fibrous tissue. (Vergiftungen, 1857, p. 49.) For 
further information on this subject, I must refer the reader to 
the Traite des Maladies de Plomb, par Tanquerel des Planches, 
1839 ; Traite Pratique de la Colique de Plomb, par J. L. 
Brachet, 1850; and a translation of the work of Tanquerel des 
Planches, by Dr. Dana, U. S. 1848. 

Fatae i>ose. Period op death. —Nothing is accurately 
known concerning the fatal dose of sugar of lead, or of carbonate 
of lead. The facts already detailed show that either substance may, 
be taken in a comparatively large quantity, without producing 
serious effects. Thirty and forty grains of the acetate have been 
given daily, in divided doses, without injury in every case. The 
following* additional cases, in some of which recovery took place 
under very disadvantageous circumstances, prove that sugar of 
lead is not an active poison. Dr. Iliff met with an instance 
where an ounce was -swallowed in solution. The symptoms were 
pains in the abdomen resembling colic, with vomiting, rigidity. 
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and numbness. It was three hours before any remedies were 
used, and five hours before the stomach-pump was employed. 
The Iverson recovered. In a second case an ounce was swal¬ 
lowed : sulphate" of magnesia was freely exhibited; — the 
stomach-pump w'as used, and the patient recovered. In October 
18.35, a girl, act. 19, dissolved about an ounce of acetate of 
lead in a cupful of water, and swallowed it. In a quarter of an 
hour violent vomiting came on, and she tvas taken to the North 
Xiondon Hospital. Suliihatc of magnesia and diluted sulphuric 
acid were given to her. There was slight pain in the abdomen, 
weight in *tho head, dimness of sight, with pains shooting 
through the eyeballs. The abdomen w'as tender on pressure for 
several days ; but in five days the patient was discharged cured. 
The fourth case occurred in Paris, in 1840. A girl swallow'cd 
an ounce of sugar of lead: the usual symptoms followed, and 
sulphate of soda was administered. She recovered. In a case 
reported by Dr, Evans, a woman recovered after having swal¬ 
lowed half an ounce of the acetate by mistake, under the free 
use of aromatic sulphuric acid, (Amer. Jour. Med. Science, 
Feb. 1847, 259.) Mr. Marshall mintious a case of recovery 
where two fiuid ounces of Goulard’s extract had been taken 
by mistake. (On Arsenic, p. 106.) The dose of this poison 
required to destroy lifc was a subject of inquiry in Jicg. v. 
JJume (Csrelmsford Summer Assizes, 1847). The prisonar 
was charged with an attempt to murder her Wbsband, by endea¬ 
vouring to administer to him “ a large quantity of a certain 
deadly poison, called sugar of lead I ” According to the evi¬ 
dence, she made two boluses with flour and w'ater, and the 
quantity of sugar of lead contained in them was equal to twenty- 
six grains and a half. This was pronounced to be sufficient to 
destroy life, although the grounds for this medical opinion do 
not appear. So far as I have been able to ascertain, there is 
not a single instance recorded in which even sixty grains have 
destroyed life. Van Swieten gave it to the amount of one 
drachm daily, for ten days, before it caused any material 
symptoms. (See Christison, Op. cit. 555.) In another case, 
violent symptoms were produced by this dose ; but the indi¬ 
vidual easily recovered from the effects. The observations and 
experiments of Orfila also prove that the vulgar belief of sugar 
of lead being an active poison, is erroneous. The fatal cases 
are so few in number, that it is impossible to fix, with any preci¬ 
sion, the period within which this poison may destroy lilb. 

• Treatment. —This consists, in acute poisoning, in the free 
administration of solutions of the alkaline sulphates, either of 
soda or magnesia. The carbonates should be avoide^^ os the 
carbonate of lead is poisonous ; while the sulphate is cither 
inert, or possesses but very little activity. Purified animal 
charcoal has been recommended as an antidote, .in eonsequence 
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of the property which it possesses, to a certain extent, of sepa¬ 
rating oxide of lead from its saline combinations ; but, there is 
no record of its eflScacy or utility. 

An emetic of sulphate of zinc should be given if vomiting 
does not already exist 5 and castor oil, or croton oil, may he 
given to promote fr.ee evacuation from the bowels. The 
stomach-pump may be occasionally employed with benefit. It 
.is well Tcnown that albumen precipitates the oxide of lead when 
added in large quantity ; and Mitscherlich has found that casein, 
the albuminous principle of milk, is an effectual precipitant of 
the oxide of lead. Therefore it would be advisable to adminis¬ 
ter, in calcs of poisoning by the soluble salts of lead, milk or 
albumen in large quantity. The compounds thus formed, as in 
the case of corrosive sublimate, may not be absolutely inert; 
but they are far less active than the acetate itself, and tend to 
prevent the action of the poison as a corrosive on the stomach. 
Six cases have been mentioned in which individuals recovered 
partly through treatment, after having swallowed one ounce of 
the acetate of lead. M. Bouchardat strongly advises the em¬ 
ployment of the hydrated persulphuret of iron as a chemical 
antidote. This compound may be made by adding a pcrsalt 
of iron to an alkaline persulphuret, the latter being in excess. 
It should be mixed with syrup, and preserved closely bottled to 
prevent chemical change. It is said to be inert, €fctd may be 
given in large Cj^untity. (Annuaire dc Therapeutique, 1847, 
p. 297.) The urine should be chemically examined for the pur¬ 
pose of tracing the disappearance of the poison from the body. 

As a chemical antidote in poisoning by carbonate of lead, a 
mixture of vinegar and sulphate of magnesia may be employed. 

In the treatment of chronic poisoning, the principal object is to 
remove the poison from the stomach. In a case of poisoning by 
water impregnated with lead, another source of supply should 
be immediately provided. The use of dilute sulphuric acid in¬ 
ternally, and the most scrupulous attention to cleanliness of the 
skin by frequent ablutions, have been found the best means of 
preventing and treating some forms of chronic poisoning. When 
the poison is once absorbed, nothing can be done beyond 
trusting to its elimination by the urine and other secretions. 
The use of iodide of potassiuip has been strongly recom¬ 
mended, on the ground of its dissolving the lead, and carrying 
it off by the kidneys; but there is no satisfaetory evidence that it 
has in any case accelerated a cure. (LcNicet, Dec. 3, 1853, p, 
<622.) There is probably no metal which is retained so long in 
the Itody as lead, when it has been once deposited in the tissues 
(see AOte, p. 58). The use of sulphuretted waters, or alkaline 
8 a 4 )b°vetted baths, is, under these circumstances, just as in- 
effl^ious as the use of dilated sulphuric acid. (See Orfila, 
Op. cit. i. (186 j G-altier, Op. cit. i. 676.) Dr. De Mussy em- 
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ployed sulphur-baths in the treatment of the royal family of 
Franco j but all that he effected was a blackening of the nails 
and skin by the i)roduction of the sulphuret of lead! MM. 
Legroux and Girard have, however, employed these sulphur 
baths, and, as they believe, with benefit. In some lead-works 
at Marseilles, in 1853, fifty-two out of 260 work people were 
afiected with chronic poisonitjg within a month. Croton oil was 
given frequently, and sulphur-baths were employed towards the 
termination of the case. Two or three weeks were required for 
internal and external dejmration in these cases of lead poisoning. 
(Med. Times and Gaz. Jan. 30, 1858, p. 125.) 

Other modes of treatment will be found described by the 
writers to whose works on chronic poisoning I have already 
referred. 


• CHAPTER 29. 

CliKMlCAT. ANAT.TSTS OP THE SAX.TS OF UEAO—TESTS FOR THE 

OXIOE OF LEAD-OH.JKCTIONS-EEAD IN ORGANIC MIXTURES 

-QUANTITATIVE ANAEVSIS-DETECTION OF LEAD IN THE 

TISSUES-ABSOUrriON AND DEPOSITION-LEAD IN ARTICLES 

OF FOOD — WINE — VINEGAR-PORK-SUGAR-SNUBT- 

IMPARTED TO FOOD BY SPURIOUS TIN-FOIL-HAIR-DYES- 

COSMETIC POWDERS—CONTAMINATION OP W'ATER BY LEAD 
-POIlSONING OF CATTLE BY LEAD. 

CHEMICAL ANALYSIS. 

Acetate of had as a solid. — I. If a portion of the powder be 
heated in a small reduction-tube, it melts, then becomes solid; 
again melts, acquiring a dark colour, and gives off^yapours of 
acetic acid; a black mass is left in the tube, consisting'of carbon 
and reduced metallic lead. There is no metallic sublimate 
formed. 2. It is very soluble in water, even when cold ; river 
or spring water is turned milky by it, cliiefly from the presencp 
of carbonic acid and sulphates. Goulard water is* generally 
opaque for this rea.sou. 3. A small portion of the powder placed 
in a saucer, containing fl solution of iodide of potassium, acquires 
a fine yellow colour. 4. When treated with caustic potash, it 
remains white. 5. By hydro-siilphuret of ammonia, or sul¬ 
phuretted hydrogen water, it is turned black, in which respect 
it resembles the white salts of some other met^s. 6. When the 
powder is boiled in ^tube with diluted sulpljuric acid, acetic 
acid, known by its odour and volatility, escapes. All these 
properties, taken together, prove that the .salt is acetate of lead. 

Acetate of lead in solution. —If acetate of lead be preset^d in 
a state of solution, or if the solid salt be dissolved in wmer for 
the purpose of making farther examinatioh, we shonld note the 
following points;—1. A small quantity, slowl/ evaporated a 
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slip of glass, will give white and opaque prismatic crystals, which 
are turned yellow by iodide of potassium, ai^d black by hydro- 
sulphuret of ammonia. The solution is said to he neutral; but 
it is generally slightly acid. 2. Diluted sulphuric acid produces 
an abundant white precipitate, soHiblo in hydrochloric acid and 
in a large excess of caustic potash. 3. It is precipitated of a 
bright yellow colour by the iodide of potassium ; the yellow iodide 
of lead is soluble in caustic potash and concentrated muriatic 
acid, forming colourless solutions. 4. Hydrosulphuret of ammonia, 
or a current of sulphuretted hydrogen gas, produces in acid 
and very dilute solutions, a deep brown-black precipitate. This 
effect is observed when less than the 100,000th part of the salt 
is dissolved. The potash solutions of the sulphate (2) and of 
the iodide (3) are precipitated blacjt by these tests, 5. Place a 
few drops of the solution in a clean platina capsule, — acidulate 
it with acetic acid, then apply, through* the solution, to the 
surface of the platina, a thin polished slip of zinc: — bright 
crystals of metallic lead arc instantly deposited on the zinc. 
Although this is not a delicate mode of testing, yet by it the 
metal may be obtained from a small quantity of salt. 

Among these tests, there is none so efficacious or certain as 
the sulphuretted hydrogen gas. A current of this when pro¬ 
perly applied, will reveal, by the production of a brown tinge, a 
quarter of a grain of a salt of lead, in a gallon of water, i. e. 
about 1-300,000th part. Sulphuric acid failed to indicate 1-15th 
of a grain of the acetate in an ounce of water, and began to 
form a decided precipitate only when the quantity amounted to 
one fifth of a grain. Iodide of potassium failed to act when the 
salt of lead was much diluted. It did not indicate the presence of 
half a grain in twelve ounces of water. The fifteenth part of a 
grain, which was clearly indicated by a yellow colour, in a few 
drops of water, produced no effect with this test when diffused 
through six drachms. In operating with these tests, it is always 
advisable,therefore to concentrate the liquid to the smallest 
possible bulk, and even to apply the tests to the dry residue. 

There are no affections to this mode^of testing, when we do 
not rely upon the action of sulphuretted hydrogen alone. 
The analyst must remember that some of the salts of mercury, 
silver, copper, cobalt, nickel, bismuth, iron and tin, give a black 
precipitate with hydrosulphuret of ammonia, and, in some in¬ 
stances, with sulphuretted hydrogen. When, liowever, we obtain 
a white precipitate by diluted sulphuric Ifeid, which is soluble in 
a solution of potash (first proved to be free from any trace of 
oxide of lead), and. this alkaline solution is precipitated brown- 
black by sulphuretted hydrogen, the conclusion is that we are 
dealing with a salt of lead. Another portion precipitated by 
sulphuric acid will be found to be soluble in hydrochloric acid; 
and on evaporating this solution to dryness, and heating the 
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residue with soda flux in the inner flame of the blow-pipe, we 
may procure a granule of metallic lead. Any of the compounds 
of lead thus treated, yield the metal, but the production of the 
metal is not absolutely necessary if the above results have been 
obtained. * The iodide of potassium, and the chromate of potash, 
are useful as corroborative tests when applied to small dry 
residues. They both produce a rich yellow colour. 

Care must be taken that tlie potash used contains no lead. 
This alkali is generally contaminated with oxide of lead by 
reason of its being kept in a flint-glass bottle (post, p. .501). 

' The subacotate of lead, Goulard’s water, and the other soluble 
salts of the metal, may be analysed by a similar process. Gou¬ 
lard’s water is a mixture of one drachm and a half of solution of 
subacctate of lead with a pint of water and a little spiri|. The 
acids of the salts may be discovered by the tests elsewhere sug¬ 
gested. The nitrate of lead, when heated, yields red vapours of 
nitrous acid ; the chloride fuses and forms a fixed greenish yellow 
mass ; the carbonate yields an orange-coloured residue of oxide 
of lead. Litharge may be examined by dissolving it in diluted 
nitric acid, and minium or red lead by digesting a portion of 
it in strong nitric acid. The Carbonate is dissolved with effer¬ 
vescence by acetic or diluted nitric acid: the Sulphate may be 
reduced by soda flux,—and the metal identified by its ph^’^sical 
characters, or by the action of nitric acid and the application of 
tests to the solution. 

Lead in organic mixtures. — The acetate of lead is precipitated 
by many organic principles, especially by albumen and tannic acid. 
Thus, we may have to analyse either an organic liquid containing 
lead, or a solid precipitate consisting of mucus or mucous mem¬ 
brane, intimately united to the oxide of lead. The liquid must 
be filtered and examined by a trial test, i. e. either by adding to 
a portion, sulphuric acid, or by exposing bibulous paper dipped 
into the suspected liquid, — to a free current of sulphuretted 
hydrogen gas. If the })aper be not stained brown, there is no per- 
cei)tible quantity of lead dissolved ; — should it be stained brown, 
we dUutc the liquid if necessary in order to destroy its viscidity, 
and pass into it a current of sulphuretted hydrogen gas until all 
action has ceased. The black sulphurct of lead should be col¬ 
lected on a filter, washed and dried,, then boiled for a quarter of 
an hqpr in a mixture of one part of nitric acid diluted with four 
parts of water. Thij^has the effect of transforming it, at least in 
part, to nitrate of lead soluble in water. This liquid may be 
either evaporated to dryness, and the residue dissolved in water, 
or when filtered it may be cautiously neutralised by potash (free 
from lead) or ammonia, and the tests added. If, on adding sul¬ 
phuric acid, a white precipitate is formed soluble in pure potash, 
and the potash solution is turned black, by hydrosulphuret of 
ammonia, there is snflBcient evidence of the presence of lead. 

K. K 
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Should there be no lead dissolved, we may evaporate to dryness, 
carbonise by nitric acid, and redissolve the residue in water, or 
acid, as the case may require, for the purpose of testing. 

Three portions of the nitric acid solution, obtained by either 
of these processes, may be evaporated to dryness on a glass 
slide, and the three tests,—sulphuric acid, iodide of potassium, 
and sulphuretted hydrogen, may be then applied to the dry 
residue. 

When the quantity of organic matter is very large, it has been 
found advisable, in addition to carbonisation by nitric acid, to 
employ chlorate of potash, and to heat the mass (but not too 
violently) until all vapours have ceased to issue from it. The 
residue, finely powdered, may then be digested in nitric acid, in 
order to dissolve out any })artieles of lead. 

Sometimes the carbonate or sulphate of lead (the latter as a 
result of antidotal treatment) arc found in the form of a white 
powder in the stomach. They may be collected by decantation, 
and examined in the manner above pointed out. 

Quantitative analysis. —This maybe most conveniently effected, 
with respect to any of the soluble salts of lead, by passing 
into the solution a current of sulphuretted hydrogen gas, until 
the filtered liquid gives no longer any indication of tlie presence of 
lead. The precipitate should be well washed, dried, and weighed. 
Every 100 parts of sulphurct are equal to 158*3 of crystallised 
acetate : 138*3 of crystallised nitrate : 116 6 of chloride, and 
111*6 of carbonate of lead. In some cases it may be convenient 
to precipitate the lead by sulphuric acid, and to calculate the 
quantity from the sulphate,—wjvshed and dried. 100 parts of 
this salt are equal to 26*4 of sulphuric acid, and 73*6 of oxide 
of lead. 

Detection of lead in the tissues. Absorption and deposition. — 
The facts elsewhere recorded (ante, p. 58) render it unnecessary 
to discuss the question whether lead is absorbed and deposited 
in the tissues. Both in acute and in chronic cases the metal lead, 
in some form, is found, more or less, in all the soft organs of the 
body. The blue line on the gums affords an instance of its de¬ 
position in this part of the body,—the colour being probably 
due to the conversion of the deposited lead to the state of sulphu- 
ret. Lead was found by Tiedemann, in the blood of poisoned 
animals, and Prof. Cozzi found it in the %lood of a person 
labouring under lead-colic. Flandin did not succeed in d^t<^ct- 
ing it in this liquid. The urine appears to be the great channel 
of elimination. Orfila found lead in this liquid, in the case of a 
woman who had swallowed an ounce of the acetate (Op. cit. i. 
684), but Dr. Mitscherlich could not find it in the blood and 
urine of animals which he poisoned. In the case of a cow 
poisoned by lead-paint, I found traces of it in the milk. Dr. 
Letheby states that, in his case of chronic poisoning (ante, p. 
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485), he detected lead in the bi'ain, muscles, liver, intestines, blood, 
and in the serum found effused in the ventricles of the brain: 
but none was discovered in the bile or urine. Dr. Inman detected 
it in one case in the cerebellum (Med. Gaz.vol. xxxviii. p. 389 ; 
see also for its detection in the brain, Ed. Monthly Journal, 
July 1851, p. 65). In a case already related (ante, p. 488), 
lead was discovered in the liver of a woman, and the symptoms 
thus received an explanation. It has been alleged that lead is a 
normal constituent of the body. In reference to this allegation, 
it may be remarked, that the lead hitherto found in the tissues 
is not normal but of an abnormal kind ; and had the history of 
such cases b^n properly brought out, its introduction ab extra 
would have been demonstrated. 

Although there are no facts to show that lead is a natural con¬ 
stituent of the body, yet the metal may be found in the tissues, 
in cases in which there can be no suspicion of criminal administra¬ 
tion. Next to copper, no metal is so frequently met with in various 
articles of food as this (see post, p. JOl); and as it is more slowly 
eliminated than other metals, it may accumulate in the tissues, 
and be occasionally discovered after death by chemical analysis. 
It is impossible, however, to raise a charge of poisoning on such 
a discovery. In November 1843, a trial took place at the As¬ 
sizes of the Puy de Dome, in Prance, involving this question. 
The deceased died under suspicious circumstances on an in¬ 
spection of the body nothing was observed to indicate the action 
of an irritant poison, but the stomach was ulcerated, and in an 
otherwise diseased condition. No salt of lead was found in the 
.contents, but traces of the metal were discovered on incinerat¬ 
ing the viscera. The question then arose, whether the metal thus 
found was a natural constituent of the body, or the result of a 
portion which had been swallowed, and had acted as a poison. 
The medical opinions were conflicting. Orfila thought it was 
very probable, if not certain, that the deceased had died from 
the effiicts of lead (Annales d’Hygiene, Janvier 1844) ; but the 
traces of lead were no doubt due to accidental causes,—tliey may 
have been taken in water, wine, snufi’, or some other article of 
daily use. 

The chemical processes above recommended for the detection 
of lead in organic liquids or solids, will be found equally ser¬ 
viceable for the tissues. In incinerating the dry tissue in a 
porcelain capsule, it will be advisable not to employ a higher 
temperature than is barely necessary for carbonising and 
bringing the organic matter to dryness. Any particles of 
reduced lead may be separated from carbon and other sub¬ 
stances by washing the residue in water, and decanting several 
times. 

Lead has been so frequently detected in the soft organs and 
secretions, that the presence of it in the tissues of the body may 
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now be looked for with some certainty, when in a case of poi¬ 
soning it cannot be discovered either in the matter vomited or in 
the contents of the stomach after death. I believe that the liver, 
from its size and from the large quantity of blood it contains, is 
the organ best adapti d for analysis. Here, as in the incinera¬ 
tion of any of the soft parts of the body, the analyst is liable to 
be embarrassed by the presence of oxide of iron in the ash. 
This oxide may give a colour with sulphuretted hydrogen gas, 
which, if this test alone were employed, might easily lead to a 
serious error. The sulphnrets of lead and iron are, however, 
very differently affected by nitric acid ; and on making the 
liquid rather strongly acid with this menstruum,,we are quite 
sure that no sulphuret of iron will be formed. In air acid mix¬ 
ture of these two metals, brown sulphuret of lead only is preci¬ 
pitated. This pr-ecipitate, however, digested in strong nitric 
acid, is immediately converted into sulph.ate and nitrate of lead. 
In searching for the metal in the tissues, it is jiroper to remem¬ 
ber that lead may be introduced accidentally into the ash by a 
crucible, or by other means which will easily suggest themselves ; 
and as the tests for lead are of exceeding delicacy, it is the more 
necessary to use great caution in the steps of an analysis. 

Drs. Wilson and Macadam infer from their experiments 
that the largest proportion of deposited lead will be found in 
the spleen (ante, p. 58), but this was in reference to a solitary case. 
They assign the following as the order of maximum deposit in 
the tissues—the spleen, liver, lungs, kidney, heart, and coats of 
the intestines. Their process consisted in destroying the organic 
matter by boiling it until dissolved in nitro-muriatic acid. The, 
acid liquid was diluted, filtered through calico, and evaporated 
to dryness. The dry residue was c.nrbonised in a Hessian cru¬ 
cible—the ash digested in diluted nitric acid-—evaporated and 
redissolved in hydrochloric acid. This acid solution was then 
])rccipitatcd by a current of sulphuretted hydrogen gas, and the 
precipitated sulphuret was converted to nitrate of lead by boil¬ 
ing it with diluted nitric acid. This was rcdissolved in water, 
and the usual indications of lead obtained by all the tests men¬ 
tioned (ante, p. 496), including the chromate of potash. Hence, 
they recommend the selection of the spleen (Edin. Monthly 
Joum. Med. Sci., 1852, vol. xiv. pp. 386, 389). 

The above case shows that lead may be easily detected in the 
tissues a fortnight after the taking of lead-poison has ceased; 
but M. L. Orfila has found lead in the tissues eight months after 
the withdrawal of the poison ; and the facts connected with the 
slow disappearance of the blue line from the gums render it pro¬ 
bable that traces of lead may be found after the lapse of one or 
two years. The reader will find some remarks on this subject 
ante (p. 68). 

In reference to the detection of lead in organic solids—bread, 



* LEAD I» ARTICLES OE FOOD. 501 

cheese, snnfF, See .—it is commonly recommended to pour on a 
portion of the solid a solution of hydrosnlphuret of ammonia; 
and if this be blackened, it is inferred that lead is present. This 
inference, however, without further experiments, would not be 
justifiable, since the presence of iron in the solid might give rise 
to a similar change. The only certain plan is to burn the organic 
substance, or to decompose it by heat, and to digest the car¬ 
bonaceous ash in nitric acid, slightly diluted. The acid liquid 
should be filtered, and tested by the appropriate tests. 

IjBAD ^S an ACCIDENTAL INGREDIENT IN AftTICLES OF FOOD 

OR DAILY D8E. —Liquids used for culinary or dietetic purposes, 
especially if they contain a free acid, are liable to become impreg¬ 
nated with oxide of lead, derived from the glaze of the vessel in 
which they arc kept, and thus to form poisonous salts. If vinegar 
be used, acatatc of lead may result. Litharge-glaze is easily 
dissolved by alkaline or fatty substances. The eating of dripping, 
or the fat of meat, baked in a newly-glazed vessel, has tlms been 
known to give rise to a slight attack of colic, while the symptoms 
were referred to some substance mixed with the food. A case 
in Vhich the whole of the members of a family were thus poi¬ 
soned, will be found in the Lancet (July 4,1846, p. 27). Another 
instance of a similar kind is reported in the Medical Gazette 
(vol. xlvii. p. 659). All newly-glazed vessels yield a larger or 
smaller proportion of lead on boiling in them pure .acetic acid, 
or a solution of potash free from lead. In this manner the 
poisonous nature of the glaze may be tested ; —the oxide of lead 
being dissolved by the acid or the alkali. I have found common 
acetic acid itself to contain, as impurity, two per cent, of acetate 
of lead. 

Lead may be an accidental ingredient in distilled water, in 
the waters of the essential oils, as well as in certain medicines. 
Some of these a<;quire an impregnation of it in the process 
of manufacture — e.g, carbonate of ammonia, which is sub¬ 
limed into leaden vessels ; carbonate of soda, borax, and other 
salts, when crystallised in leaden jjans. M. Chevallicr has lately 
pointed out a contamination of tartaric acid with lead, in the 
proportion of 1 "2 to 1*5 per cent. lie believes that this arises 
from the employment of lead to sink the strings in the crystal¬ 
lising solutions. (Journal de Cfaimie, Juin 1858, p. 354.) 
Solutions of alkaline salts kept in flint-glass bottles are generally 
contaminated with lead. The alkalies, potash and soda, their 
carbonates and bicarbonates, the alkaline silicates, pliosphatc of 
soda, and some others, are thus rendered impure and unfit for 
chemical use ; but the quantity <ff lead present is not suflScient 
to produce symptoms of poisoning. 

I am indebted to Mr. Procter, of York, for the particulars 
of a case of some novelty, in reference to the contamination of 
food with lead. In July 1852, four men partook of rhubarb- 
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pie and milk for supper. Shortly afterwards, they were all 
seiaed with violent vomiting and intense colic. A portion of 
the vomited matters and food was examined by Mr. Procter, 
and lead was detected in them. The only source to which 
the lead could be traced, was the glaze of the pans in which 
the milk was kept. Jjead pipes are largely used by publicans 
for the supply of heer. It is possible, therefore, if the beer is 
acid, and is allowed to remain some time in the pipe, that 
it may acquire an impregnation of lead, which might give rise 
to colic, and other unpleasant symptoms, creating a suspicion of 
criminal poisoning. Cider, which is a highly acid liquid, is apt 
to become poisoned with the salts of lead when it comes in con¬ 
tact with this metal. It hfis been generally supposed that the 
only poisonous compound produced in this case is the insoluble 
malate; and it appears from an accident which occurred in 
Prance, whereby six persons were seized with symptoms of lead¬ 
poisoning from drinking cider, that Chevallier and Ollivier 
discovered that the salt which caused the symptoms was the 
malate of lead. A large quantity of acid may probably dissolve 
this and other vegetable salts which are reputed to be insoluUe; 
or, like the carbonate of lead in water, the insoluble salts may 
be diffused through the liquid, and thus taken in an extreme 
state of division. In some instances, the carbonate of lead itself 
may be formed and act as the poison. A case of this kind has 
been already given. (See ante, p. 484.) An instance of chronic 
poisoning occurred in an American family, by reasbn of the 
members of it drinking cider which had been poured into vessels 
newly painted with white lead and linseed oil. No effect was 
observed for a fortnight. The chief peculiarity in the symptoms 
was a soreness in the soles of the feet, succeeded by slight 
nausea and a vesicular eruption. (Amer. Jour. Med. Sci. July 
1843 ; and Trans. Prov. Assoc, vol. i. p. 119.) In another set 
of cases, colic and constipation followed the use of cider which 
had acquired an impregnation of lead from its having been 
passed through a leaden funnel. Lead was detected in the cider 
in the proportion of 1 -4000th part, or about seventeen grains in 
the gallon. The urine of one of these persons was found to con¬ 
tain lead. (L’Union Medicale, February 17, 1857 ; and British 
and Foreign Medical Review, vol. xix. 1857, p. 499.) When 
liquids of this kind are impregnated with oxide of lead, the 
fa,ct is immediately known by their being turned more or less 
of a brown colour by hydrosulphuret of ammonia. 

Pork is frequently salted in leaden vessels, and is allowed to 
remain in suc^ vessels soaking in the brine. The effect of this 
is to imprecate the pork with a portion of chloride of lead, — 
its colour afid taste have been observed to be affected under these 
circnm^nces. Litharge was formerly much used to remove the 
acidity of sour wine, and convey a sweet taste. Acetate of lead. 
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or some other vegetable salt of the metal, is in these cases formed ; 
and the use of such wine may be productive of alarilning symptoms. 
Many years since a fatal epidemic colic prevailed in Paris owing to 
this cause ;—the adulteration was discovered by Fourcroy, and it 
was immediately suppressed. Such wine is known by its being 
blackened by bydrosulphuret of ammonia. Liead-shot are much 
employed for the purpose of cleaning wine-bottles, and pellets 
arc frequently left in the bottles. A question has arisen, whether 
wine introduced into them is liable to acquire a poisonous im¬ 
pregnation from lead. I have found, when the shot are in much 
larger proportion than could ever be left by accident in a wine- 
bottle, that good wine, whether port or sherry, is only slowly 
impregnated with lead. After two or three months a white 
sediment had formed, but no lead was dissolved ; after thirteen 
months the port wine retained its colour, and scarcely any por¬ 
tion of lead was dissolved in it: the sherry had become darker 
in colour, and the presence of lead was very evident in it. The 
undissolved salt of lead in the sediment will, however, if swal¬ 
lowed, produce all the effects of chronic poisoning. Very acid 
w'ines (from acetic acid), such as those made from the currant or 
gooseberry, may, however, be rapidly impregnated with the 
metal, and in a quantity sufficient to produce colic or other 
serious symptoms. New rum, as it is made in the West Indies, 
often contains lead derived from the worm of the still, and lead- 
colic frequently attacks those who drink it. Old rum, on the 
other hand, is by no means unwholesome, and is therefore in 
great demand. Dr. Traill gives the follovring explanation of 
this difference in properties. He found that the rum which was 
received in glass bottles from the still, was always impregnated 
with lead; but when kept in oak casks, the tannin of the oak is 
slowly dissolved by the spirit, and precipitates the lead in an 
insoluble form, the spirit thereby becoming perfectly wholesome. 

’ He has suggested that a little decoction of oak bark, added to 
the new rum, would render it equally innoxious. (Outlines, 
112.) ' Mr. Scanlan has called attention to the fact, that oxide 
of lead is sometimes present in distilled water, when leaden pipes 
have been used for the purpose of condensing the vapour. It 
appears, however, to be rapidly converted to carbonate, and 
thus rendered insoluble. (Pharm. Joum. Aug. 1844, p. 69 ; also 
Dec. 1845, p. 279.) 

Flour .—In 1857, several families at Ha Tremblaie, in France, 
suffered from symptoms of lead poisoning. On analysis, a salt 
of lead was found in large quantity in the flour and in the bread. 
An inquiry into the facts led to the discovery that part of the 
grinding machinery of the mill had been stopped with lead- 
cement, and this was covered with plaster. The plaster had 
given way, and the salt of lead which fell out was ground and 
mixed with the flour. (Journal de Chimie, 1857, p. 278.)’ 
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Sugar .—A few years since, an attempt was made in this coun¬ 
try to work a process for the refining of sugar by the use of 
subacetatc of lead, the surplus lead being afterwards precipitated 
in the syrup by a current of sulphurous acid. The late Dr. 
Pereira, Dr. Carpenter, and myself, were required by Govern¬ 
ment to report on this process in reference to its probable effect 
on public health. We found that the lead was not entirely 
removed from the refined white sugar, but that a variable quan¬ 
tity remained in it under the form of sulphite of lead ; and 
there was good reason to believe that a still larger proportion 
was carried into the treacle. Our report was decidedly ad-- 
verse to the project. It has been found that sugar, as it is 
ordinarily manufactured, is sometimes the medium of convey¬ 
ing lead-poison into the system, and giving rise to attacks of 
colic in those who partake of it. Dr. Jackson has reported 
an instance of this kind, in which several persons lost their 
lives, arid many others were attacked with paralysis and colic, 
who had partaken of sugar which had probably been kept in 
leaden reservoirs. Lead was discovered in the sugar in laige 
quantity. (Med. Gaz. xvii. 10.36. See also Beck’s Med. Jur, 
vol. ii. p. 646.) Sugar, I'efined by the ordinary process, may 
contain traces of lead. The metal cones into which the syrup 
is poured are painted with white lead; and this requires oc¬ 
casional renewal,—a proof that the loaf of sugar must be more 
or less contaminated. 

Snvff. — Some varieties of snuff are adulterated with lead 
to a degree to cause symptoms of chronic poisoning. The 
compounds of lead used for this purpose are the red oxide 
(minium), and the chromate of lead ; the object of the adul¬ 
terator being to improve the cedour and the saleable value of 
the snutf, at the expense of the health, and it may be of the 
life, of his customer ! Out of forty-three samples of popular 
kinds of snuff examined by Dr. Hassall, chromate of lead was 
detected in nine, and oxide of lead in three samples. The 
chromate varied in quantity from one to four and a half per 
cent., and the oxide (red lead) reached as much as three per 
cent.! (Food and its Adulterations, p. 591.) From this state¬ 
ment it will not be sjirprising that snuff should occasionally 
cause symptoms of lead-eolic, or even death. (Med. Gaz. vol. 
xxxii. p. 138; also Ann. d’Hyg. 1831, vol. ii. p. 197.) In a 
case in which I was consulted a few years since, I have reason 
to believe that snuff, adulterated with lead, led to a series*of 
constitutional symptoms which ultimately destroyed the life of 
a gentleman. This subject has lately been investigated by 
Dr. Meyer, of Berlin, and the results are most unsatisfactory 
for the takers of snuff. 1. A man, mt. 38, was seized, without 
any apparent cause, with paralysis of the extensor muscles of the 
three middle fingers of each hand. In two months there was a 
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considerable projection of the wrists. It was discovered that the 
snuff which he had been in the habit of taking contained a large 
proportion of lead. The use of this snuff was discontiuued, and 
the paralysis disappeared under treatment. 2. A man, ret. 43, 
used snuff from the same factory. He suffered from disturbed 
digestion and colic. In February 1855, he was attacked with 
paralysis, involving first the fingers, and slowly extending to the 
muscles of the forearm and shoulders. There was loss of sensa¬ 
tion and motion in the extensor muscles, and yellowness of skin. 
This man recovered in a year. 3. A similar case. There were 
colics, with paralysis of the arms and hands in 1852, and of the 
legs in 1854. There was also wasting of the extensor muscles. 
A discontinuance of the snuff led to the disappearance of the 
colics, and improved the condition of the patient. 4. A physi¬ 
cian, set. 45, in the habit of taking snuff. There was complete 
paralysis of the upper limbs in 1851, and of the lower limbs in 
1854. The cause was not suspected ; but when discovered and 
removed, there w^ a rapid cure. 5. A man, aet. 50, There was 
paralysis of the fingers following the use of snuff, which ceased on 
a removal of the cause. (Journal de Chimic, Juillet 1858,p. 394.) 
Dr. Meyer regards the following as the most prominent sym¬ 
ptoms paralysis, affecting chiefly the extensor muscles of the 
arms ; yellowness of the skin ; prominence of the metacarpal 
bones ; colics and weakness, with wasting of the extensor muscles 
of the hands. The great danger in these cases is,—that the real 
cause of the symptoms may escape notice until they are too far 
advanced for cure. . 

Apart from wilful adulteration, snuff and tobacco arc liable to 
acquire an impregnation of lead from being.kept in vessels or 
wrappers made of lead, or of a spurious alloy of lead, called 
“patent tin-foil.” In a Prussian ])olice ordinance for May 1857, 
the public are warmed of the danger of purchasing snuff packed 
in leaden wrappers. It is there stated that several cases of lead- 
paralysis have occurred from the use of this snufif, as it is, under 
these circumstances, freqtrently impregnated with lead. (Casper’s 
Vicrteljahrschrift, Jan. 1858, pj). 184 and 163.) Chocolate is also 
sold in wrappers of this kind; and the chromate of lead Is some¬ 
times used for the purpose of colouring confectionery sold to 
children. An important case was tried at the Guildhall Summer 
Sittings, 1857 (^Adnam v. Betts), which, for the first time, re¬ 
vealed an extensive source of lead-poisoning for the infant 
population of this country. The plaintiff, who was a manufac¬ 
turer of groats as an article of food for children and invalids, 
claimed damages of the defendant on the ground that the food 
had been damaged, and rendered noxious and unsaleable,-by 
reason of its .having been wrapped in a spurious metal, sola to 
the plaintiff as tin-foiL Mr. Brande, Mr. Scanlan, and myself 
examined the packets of food ; and we found that the metal 
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wrappers were extensively corroded in a number of small holes, 
and the inside layer of the food was discoloured, and strongly 
impregnated with lead. On examining the metallic wrapper, 
sold as Betts’s patent metal, or tin-foil, we found it to consist of 
from seventy to eighty parts of lead, and of thirty to twenty parts 
of tin ! The tin gave merely a facing to the lead, and made it 
appear like tin-foil. The plaintiff lost his case chiefly on the 
ground of his having purchased the metal at a price at which he 
ought to have known pure tin-foil could not be sold. Assuming 
this to be a good answer in law, it is fair to question the pro¬ 
priety of a patent being legally granted for the sale of such a 
spurious and noxious alloy as this. It is sold for wrappers and 
capsules, and is placed in contact with liquids and solids used as 
articles of food ; it is therefore liabfe to impart to them a dan¬ 
gerous impregnation of lead. If a man sells copi)er, faced with 
gold, as patent gold, he may bo punished for fraud, although 
the damage is here only of a pecuniary nature. The sale 
of lead-foil as tin, thus legally licensed, may, by its use, lead 
to extensive injury of the health of a population. An alloy 
of lead and tin was employed, a few years since, in the form 
of a screw-capsule, as a patented substitute for corks, in bottling 
wines, preserves, &c. On examining the preserved fruits, and 
the vinous liquids kept in bottles thus stopped by patented 
noxious stoppers, I found them to be strongly impregnated with 
lead ! In France, the sale of this article as tin or tin-foil carries 
with it certain penalties. In a recent case, proceedings were taken 
by a purchaser against the vendor. It was proved that the so- 
called tin-foil contained a large quantity of lead ; and the vendor 
was summarily condemned to a month’s imprisonment, 150 
francs fine, and costs, as well as a return of the money paid for the 
metal, which was ordered to be confiscated by the Court. (Jour¬ 
nal de Chimie, Jan. 1858, p 50.) Many of the aerated water 
vessels now sold arc provided with stoppers consisting of an 
alloy of load. In some of these an incrustation of carbonate is 
produced, which is liable to be detached and taken with the 
water. I have heard of a case in which the symptoms of chronic 
lead-poisoning resulted from the use of such water. Hair-dyes 
and cosmetic powders are notoriously compounded of lead ! I 
have elsewhere referred to cases of paralysis produced by the 
use of such'substances (ante, p. 487). 

Water .—Of all articles of diet, there is none which has been 
so fruitful a source of lead-poisoning as water. The sym¬ 
ptoms and appearances have been elsewhere described (ante, 
p. 489). It will now only be necessary to consider the cir- 
cu^istances under which water, distributed in leaden pipes, or 
stored in leaden cisterns, may acquire a poisonous impregna¬ 
tion. 1. Absolutely pure water, recently boiled to deprive it of air, 
and placed in contact with polished lead in a hermeticaUy-sealed 
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tube, has no chemical action on the metal. 2. The same water, 
exposed to air, produces in a few iftnutes around the sur¬ 
face of the met^ a milky-looking film ; and, in twenty-four 
hours, this shows itself as a white compound, diffused in pearly 
scales cither loosely adhering to the lead, or as a white 
sediment at the bottom of the vesscL The compound thus 
formed is a mixture of hydrated oxide and carbonate of lead, 
the carbonic acid and oxygen being derived from the air. 
This compound is not dissolved in the water to any percepti¬ 
ble extent, but is mechanically diffused through it. Water in 
this state is, however, just as dangerous to health as if the 
lead were dissolved. The more nearly pure, or the more free 
from saline matter the water is, the more intense is this chemi- 
.cal action ; and it commonly proceeds until all the lead is 
converted to this chemical compound, or until the surface of 
the metal is invested with so closely-adhering a film, that 
neither oxygen nor carbonic acid can reach it. Water thus 
contaminated, if passed through a good sand and charcoal 
filter, will lose the whole of the salt of lead, and be rendered 
innocuous. 3. Main, snow, and ice water (Wenham ice), being 
generally remarkably free from saline matter, act in a similar 
manner upon lead. An epidemic of lead-colic which appeared 
many years since, at Amsterdam, was traced to the use of rain¬ 
water collected from leaden roofs. (Christis<jn on Poisons, p. 
.'526.) Rain water which has passed over slate or tile does not, 
however, readily act upon lead. 4. Pure, or soft spring, or lake 
water, containing only a few grains aS saline matter to the im¬ 
perial gallon, has been hitherto considered as dangerous for use. 
The water supplied to Tunbridge, in 181.7, through leaden pipes, 
was what is called a pure water, and its use caused an outbreak 
of lead-colic in that town. The water of Claremont, containing 
only five grains of saline matter to the imperial gallon, produced, 
in a few months, a severe form of lead-colic (ante, p. 490) in 
the Royal fan\ily of France, elsewhere described. The water of 
the iSuney sands has an evil reputation in this respect:— 
it is comparatively pure, and, generally speaking, acts strongly 
on lead. The severe cases of lead-colie met with by Dr. Thom¬ 
son (ante, p. 489) were traced by him to the Surrey-sands’ 
water. The chief part of the saline matter is common salt. 
The water supplied through leaden pipes to the Royal kennels, at 
Ascot, caused, a few years since, a general lameness (from lead- 
paralysis) among the hounds. In that neighbourhood I have 
found one sample of water to act powerfully on lead, and another 
not, although both ^ould come under the head of pure waters. 

In the year 1854, the influence of Lake water on lead under¬ 
went a close scrutiny before a Committee of the House of Com¬ 
mons, in reference to the proposed supply of Glasgow with the 
pure water of Loch Katrine, containing only two grains of saline 
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matter to the imperial ^llon. I found this water to act strongly 
on lead when the bri^t and highly-polished metal was im¬ 
mersed in it under a free exposure to air. It had no action on 
lead when the metal was in its ordinarily dull state. When 
this plater was allowed to stand some time over masses of lime¬ 
stone and old red sandstone, its chemical action on lead ceased. 
The question of the safety of supplying such a water as this 
through leaden pipes to a large and populous city, gave rise to a 
great diflerence of opinion among a large body of scientific 
chemists, who were examined before the Committee. The ques¬ 
tion, however, was finally decided by an appeal to the experience 
of other towns in which a water of similar quality had been many 
years in use. Inverness had been supplied from Loch Ness, 
through leaden pipes, with water as pure as that of Loch Katrine; 
and during a period of twenty-four years there had been no 
cases of lead-colic in that town from the use of this water. A 
remarkable fact transpired with respect to the Ness water. Apor- 
tion drawn from a leaden pipe in a private house, at Inverness, 
contained no lead ; but when the water was placed in contact 
•with a bright surface of the metal, it rapidly acted on it. The 
town of Whitehaven, which is supplied from Enerdale Lake, 
presented another instance of the distribution of pure lake water 
through lead, without any accident occurring from its use, in a 
large population^ Yet the water of this lake exerts a chemical 
action on bright lead. On these practical grounds and proved 
results, Glasgow was permitted to receive its supply from Loch 
Katrine. • 

There is no doubt that, in these cases of non-contamination, the 
leaden pipe or cistern soon acquires a closely-adhering deposit, 
which is sufficiently thick to prevent any further chemical action 
of the water on the lead beneath. The facts above tnentioned 
show, that if the common mode of testing water, by immersing in 
it a bright and highly-polished surface of lead, were to be taken as 
a criterion of danger or safely, the towns of Inverness and White¬ 
haven should be immediately deprived of that supply of good 
water which they have now enjoyed, with perfect immunity, for 
more than sixteen years ! We also learn from them, that what¬ 
ever scientific theories may exist regarding the poisoning of water 
by lead, — the question cannot be determined from the known 
constitution of the water; it should be always based on actual 
experiment. The lead should be used in the state in which it is 
ordinarily employed for cisterns by the plumber (six pound 
lead). A portion of the lead, exposing about sixteen or twenty 
square inches, should be immersed in twenty ounces of water, so 
that part of the metal is out of the water. The chemical change, 
if any, should be daily noticed, and the water tested by a current 
of sulphuretted hydrogen gas in a.glass tube, about twelve inches 
long and one inch in diameter. By looking down the length of the 
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tube, after the gas has been passed into it for a sufficient time to 
impart a smell, the slightest change to a brovm colour will be 
immediately perceptible. The quantity present in a given 
sample may be estimated by passing the gas into similar tubes 
containing minute but decreasing fractional proportions t>T a 
grain of lead in a gallon of water. A comparison of the shade of 
colour with the. shades of the standard tubes, will thus enable the 
operator to fix the proportion of lead with sufficient accuracy for 
practical purposes. 

It is necessary to bear in mind, that a water may contain a 
noxious proportion of lead, but present no opacity: the lead 
may be dissolved in it as chloride or nitrate. In this case it may 
be tested in the entire state ; and if this should fail to reveal the 
presence of lead, half a gallon of the water may be evaporated, 
and, towards the end of the operation, the residue may be dis¬ 
solved in diluted nitric acid, and then tested. The quantity of 
lead pi-esent in water which is noxious to health, is usually very 
small. • In the Claremont case. Hr. Hofmiffin found only one 
grain of lead in a gallon ; but even one-fourth of this quantity 
would, in time, be productive of serious injury to health (ante, 
p. 490 ; and Med. Gaz. vol. xliv. p. 261), 

The quality of the lead appears to exert some influence on the 
results. Certain kinds of lead are speedily acted on and corroded 
by water : others with difficulty. In the experiments on Loch 
Katrine water. Dr. Miller and 1 found that the lead supplied for 
our small cisterns obtained from different parts of London, when 
used in the state in which it was received, produced no chemical 
changes with the water; whereas Dr. Penny found that the lead 
supplied to him for a similar purpose, in Glasgow, was rapidly 
attacked and corroded. The cause of these differences is not at 
all understood ; but one fact is certainly established,—the more 
highly polished and tht; brighter the lead, the greater is the pro¬ 
bability that, cceteris paribus, water will be rendered noxious by 
contact with it under exposure to air. An alloy of lead with tin 
retards, but does not prevent, chomic.al action. 

5. River water. Hard spring water .—Kiver and spring waters, 
containing a moderate amount of saline matter (twenty to forty 
grains in the gallon), do not, in general, give rise to a noxious 
chemical action on lead, provided they contain sulphate and 
carbonate of lime, and not too large a proportion of alkaline 
chlorides or nitrates. The Thames river water, containing about 
seventeen grains of saline matter in the gallon, is remarkably 
free from this action; and when it is considered that it is sup¬ 
plied, through lead, to the extent of80,000,000 of gallons per diem, 
to a population of nearly 2,500,000, and that cases of lead-colic 
from the use of London water are unheard of, — it is obvious that 
it is so constituted as to prevent these dangerous chemical changes. 
The principal salts in this water are carbonate and sulphate of 
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lime, with a small proportion of common salt. Thames water 
frequently cont^s alkaline nitrates, and these salts may be the 
means of giving to it, occasionally, an impregnation of lead. 
The alkaline chlorides also favour the formation of chloride of 
lead; which the water may hold dissolved ; and, at the same 
time, they do not prevent the production of the noxious car¬ 
bonate. Chloride of sodium appears to be the cjiief ingredient 
in the Surrey-sands’ water. The Claremont water contained 
five grains of saline matter in the gallon, of which one half Was 
common salt. In the Surrey-sands’ water, which caused the 
symptoms in Dr. Thomson’s cases, the quantity of mineral matter 
amounted to about five grains and a half in a gallon, and four- 
fifths of this were common salt. Some kinds of spring water, 
containing a large proportion of sulphate of lime and other salts, 
are found to act powerfully on lead. Mr. Osborne considers 
that lead, in the form of chloride, is liable to ^ produced in the 
spring water of the wells around Southampton. (Pharm. Times, 
Sept. 26, 1846, p. 6t.) Artesian water, by its alkaline salts and 
the large proportion of neutral salts contained in it, is found to 
act upon lead. In short, both hard and soft water may be 
rendered noxious by contact with lead, according to circum¬ 
stances but little understood. All kinds of theories have been 
put forward to account for these cbrnnical changes; but none 
are satisfactory, and none will explain all the facts. An excess 
of saline matter in some cases, and a total deficiency of it in 
other cases, may equally produce noxious effects. Sulphate and 
carbonate of lime—which, in small proportion, appear to be 
beneficial — are injurious when in largo quantity ; and the alka¬ 
line nitrates and chlorides appear to bo injurious under all 
circumstances. It is a curious fact, that lead may be kept 
immersed in a sample of water, unchanged; while the vapour of 
that water, as it rises (distilled water), will corrode a leaden 
cover placed over the vessel, and thus impregnate the water 
below. As a general rule, soft and pure waters act upon lead, 
and hard waters do not; but a water must not be condemned as 
dangerous because it is soft, nor approved as safe because it is 
hard. In reference to some soft waters, the chemical action soon 
ceases; while in others it appears to continue unchanged so long 
as there is any metal under free exposure to air; but this rule is 
not so fixed as to dispense with the necessity of a special exami¬ 
nation in each case (ante, p. 508), The variable intermixture 
and proportion of salts and gases contained in natural waters 
render it impossible to state, a priori, what will be the results of 
experiment. 

When a water continues to act powerfully on lead and iron, 
and there are no means of changing the supply, it would be 
proper to substitute well-tinned pipe, glass, or earthenware, for 
lead. A cistern of slate should also be substituted for one of 
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lead. For drinking purposes, the water should always be filtered 
through a bed of sand. These rules should be adopted when 
there is a tendency to act upon lead, whether the water be soft 
or hard. 

Poisoning op Cattle bt Lead. — Medical evidence has of 
late years been required in cases in which damages have been 
claimed for alleged loss of cattle by reason of the vicinity of 
lead-works. I have elsewhere referred to two cases (ante, p. 
58,)—one in which a mare died from drinking at a stream into 
which carbonate of lead was discharged from certain lead-works. 
Dr. Wilson conducted the examination in this case: the cause 
of death was clearly traced to lead, and a quantity of this metal 
was separated from the organs. Lead was found in the water 
of the stream, and in the vegetables growing on the soil. (Ed. 
Monthly Journal, 1852, vol. xiv. p. 386.) In the case of Ste¬ 
phens y. BarwelUWells Aut. Assizes, 1855), it was alleged on 
the part of the plaintiff that a large number of sheep and cattle 
had been destroyed by fumes of lead escaping from a chimney 
on the defendant’s works. The case involved this curious 
point,—namely, admitting the sheep and cattle to have been 
destroyed by lead (of which there was not much doubt, at least 
in some instances), whether the lead was deposited on the 
herbage irom the dcfciSflant’s chimney, or taken up by the 
plants from the soil, and incorporated with their tissues. Mr. 
Brandc and I were required to examine the defendant’s flue, 
and found, from its enormous length (upwards of 2000 feet), 
and the constant cooling and washing of the vapours which tra¬ 
versed it with a large quantity of water, that every reasonable pre¬ 
caution had been taken to prevent their escape. In going over 
the plaintilTs ground, we could not perceive on the herbage, far 
or near, the slightest appearance of a deposit of white lead, or of 
lead in any form. From the local position of the chimney, and the 
contiguous hills of the Mendip, it also appeared quite impossible 
that the heavy vajiours, if any, of carbonate of lead, could have been 
deposited so as to have destroyed the cattle at one spot where some 
were said to have pastured. It turned out, on further inquiry, that 
at five or six miles’ distance, and in various directions across the 
Mendip, quite remote from the defendant’s chimney, animals 
had been known to die occasionally from lead-poisoning ; or, to 
use the local term, from being “ moindered.” We also found that 
sheep and cattle had died from lead-poisoning on and around the 
spot then complained of, before the defendant's works had been 
erected; and that there was no relation, either in time or distance, 
between the working of the lead-ore and the deaths of these cattle. 
This led us to examine the soil, herbage, and water of the plain¬ 
tiff’s fields in which the animals were stated to have been poisoned. 
The result was, that the soil of some of the fields in which the 
cattle had pastured consisted of the disintegrated slag of ancient 
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lead-works loosely mixed with surface mould; the proportion of 
lead, as mixed silicate and carbonate of lead, varied from 1'6 
to 2*4 per cent. The herbage of all kinds growing iri these 
helds, consisting of grass, weeds, furze, thistles, and shrubs, 
although their growth was unaffected, yielded a quantity of lead 
in their ashes. The examination of the water of a pond and 
brook from which the plaintiff’s cattle drank, showed that, 
although the water itself contained no lead dissolved, the fine 
sedimentary matter mechanically diffused through it consisted 
of silicate of lead with a small proportion of carbonate and a 
small quantity of arsenic. The fine dust, or sediment of a drain 
leading directly to this cattle-pond yielde«l on analysis 0‘43 grains 
per cent, of metallic lead. The ancient slag with which the roads 
about the plaintiff’s farm were repaired contained 9 per cent, of 
lead and a quantity of arsenic, estimated at from half a grain to 
a grain in the pound. The whole drainage ofjjjhese roads passed 
into a pond used by the plaintiff for watering his cattle. 

Considering that it w'as a novel and important question to 
determine whether plants could take up lead from a*lead soil 
and thus render herbage poisonous, wc brought to London a 
(luantity of earth taken from four of tl^e plaintiff’s fields, in 
which the greater number of his shcep^,and cattle were reported 
to have died. Mustard and cress sec® were sown in these four 
Siunples of the Mendip leaden soil; and, for a comparative experi¬ 
ment, in a sample of ordinary garden-mould. In about eight days, 
the crops were cjirefully cut, without interfering with the earth,and 
submitted by Mr. Brando and myself to a chemical examination. 
We first satisfied ourselves that there was no lead on the outside 
of the plants by Avashing them in pure diluted acetic acid and test¬ 
ing the washings. The vegetable matter was then dried and burnt, 
and lead in well-marked quantity was found in the ashes. The 
plants grown on the London mould did not yield lead eitheron the 
outside or inside. Samples of grass of the plaintiff’s fields on 
which the animals pastured were now examined by a lens. 
There were no stains of white lead, such as Avould be deposited 
from a flue, but a brownish-coloured, loosely adhering powder, 
easily brushed off, and obviously a part of the dust of the soil in 
which the grass grew. The acetic acid w-ashings of this grass 
yielded lead; and after the whole of the lead had been thus 
removed from the surface, a quantity of the grass was dried and 
burnt. The ashes gave a residue of lead in notable proportion. 
One sample of grass from a field belonging to the plaintiff, ga¬ 
thered and given by himself to defendant, yielded lead in the 
ashes only; there was no lead obtained from the washings of 
the outside. It was thus conclusively proved ;—1. That plants 
growing on this leaden soil took up lead into their tissues, and 
that a portion of the lead found in the herbage of the plain¬ 
tiff’s fields had been thus imbibed from the soil. (See paper 
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by Dr. Wilson, Ed. Monthly Journal, 1852, vol. xiv. p, 386.) 
2 . That the outside of the herbage presented no appearance 
of white deposit of carbonate, of lead, but merely the brown dust 
of the leaden soil. 3. That the sedimentary matter in the pond 
and brook from which the cattle drank, consisted of the finely 
powdered lead<slag of the district combined with traces of arsenic. 

The evidence given at the trial showed that sheep and cattle 
belonging to plaintiff bad died from lead-poison; and Mr. 
Herapath was called to prove that the sole source of that lead- 
poison was the flue of the defendant’s works. In answer to 
questions in cross-examination, he stated, however, that he had 
not analysed the earth on the plaintiff’s grounds, as that was no 
part of his case. He had analyse the lead-slag of the district, 
but had not looked for arsenic in it. lie had never found lead 
in the ashes of plants, but he had never examined for lead the 
ashes of planttx growing on a leaden soil. Although ho had 
made no experiments on the subject, he did not believe that 
growing plants would take up'lead from the soil and deposit this 
metal in their tissues. As a chemist, he undertook to say it 
was impossible to determine whether lead was in the substance 
as well as on the surface of a plant. In this case, although he 
had made no trial to dj|tect it in the tissues of the plants, he be¬ 
lieved that it was entirely upon the surface, and deposited on 
them exclusively from the defendant’s works. The plaintiff’s 
pond and brook water contained no lead in a dissolved form: 
but he had not examined the sediment, although tlie animals 
might drink-the water in a turbid state ! 

As a proof that white lead from the flue was deposited on the 
surrounding vegetables, a branch of a tree was produced in Court, 
the whole surface of which presented numerous white spots or 
stains, such as might have resulted from dipping it into the 
washings of white lead in water. That this had been the mode 
in which the stains were produced was rendered highly probable 
among other matters, by the curious fact, that the cut surface of 
the branch presented in the fresh wood similar white stains! 
This branch was very judiciously not produced in the evidence, 
although brought into Court apparently for that purpose. 

The case was met on the part of the defendant by the state¬ 
ment, that cattle had died from lead-poisoning on this farm 
before the works were in operation; that they had died from 
the same cause in spots remote from these works, wherever the 
pasture of the district happened to be over lead-slag, so that some 
localities had acquired an evil name from this circumstance, and 
the pasturing of cattle in such places had been avoided: that 
there was a sufficient qause of lead-poisoning in the herbage 
grown on the soil, which abounded in lead, and in the water 
which the cattle drank; and there was a total absence of proof 
of any deposit of lead on the surrounding vegetation. Upon 
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this statement, and without any evidence being called for, an 
arrangement was made between the parties. 

This case shows that a charge of poisoning cattle may be 
plausibly made, and even apparently snstained by pseudo¬ 
scientific evidence, when a proper examination of the facts may 
lead to the conclusion that the charge is wholly unfounded or 
unproved. As an “expert,” and well acquainted with this 
locality, Mr. Herapath might have analysed the soil of the fields, 
and have tested by experiment the question,—whether growing 
plants would or would not imbibe lead from the earth, instead 
of denying a fact on which he had had no experience. Such an 
■ analysis was in every respect necessary, not merely for the sake 
of public justice, but, if the claim for damage^were well- 
founded, for the interest of the client who retained him. In his 
evidence he stated that he had analysed the slag of the district, 
and he found it to contain 36 per cent, of carbonate of lead, 
the compound which he charged the defendant with diffusing 
over the plaintiff’s grounds. This same slag tvas plainly 
visible in the plaintiff’s fields, and the result of an analysis 
might have been unfortunate for his client’s claim. Supposing, 
however, that he had analysed the mould of the field, and found 
no lead, it would have been a strong point in favour of his 
client. He also stated in his evidence, that he had examined the 
waters of the plaintiff’s pond and brook, and found no lead 
dissolved in them; but he did not examine the sediment, although 
he very well knew that cattle do not drink filtered water, and 
that a fine lead sediment diffused through water may be just as 
poisonous to cattle as lead in a state of solution! The result of this 
analysis would have probably been highly inconvenient to the 
plaintiff’s intei’ests. In reference to the examination of three or 
four dead animals,'he stated that he had found no lead in the liver! 
He believed they were poisoned in dry weather by drawing the 
lead-dust through 4heir nostrils into the lungs while pasturing, 
and in wet weather the lead would pass with the food into the 
stomach! Ho did not, however, find any powder or dust in the 
lungs. He confined his analysis to an examination of the outside 
of the plants only; he did not examine the tissues of the grass, 
as acids Vould act upon and destroy them I He believed that 
the l^ad was on the outside of the grass, and had been there 
deposited from the defendant’s fine. 

Such was the evidence upon which it was attempted to base 
the plaintiff’s claim. It will be perceived that the case ad¬ 
mirably admitted of that sophistical application of scientific facts 
which is sometimes apparent in a bad or weak cause. Two 
pro|>ositions are laid before a jury, — one is proved, the 
■{Other not,—and the jury are invited to accept proof of one as 
ptoof of both! The cattle had died of lead-poison, but it was 
studiously kept from the knowledge of the jury that the plaintiff 
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had a store of lead-poison on his premises, iVhich would account 
for their deaths. This case might suggest many comments 
regarding the reception of scientific evidence when made a 
matter of business; but all will agree that this plan of carrying 
a chemical analysis only so far as it may serve the cause of a 
plaintiff or defendant, is most damaging to the cause of science 
and to the credit of scientific witnesses. 

Sometimes this form of poisoning is purely accidental. Dr. 
Gordon, of Aberdeen, lost seven head of fine cattle, which were 
grazing in a field. On opening the stomachs, white lead was 
found therein. The deaths were here traced to some refuse paint 
or white lead, which had been carelessly left about as wajstc. 
The sndden deaths of animals may be frequently due to a cause 
of this natlffe, and suspicion fall unjustly upon parties who have 
the care of them. Poisonous materials of this kind should be 
effectually disposed of, and not thrown into ash-pits or on waste 
land. 


CHAPTER 30. 

COPPER-EFFECTS PRODtTCEI) BY TilE METAI, AND ITS ALEOYS. 

BLUE VITRIOL-VERDIGRIS AND OTHER SALTS. SYMPTOMS. 

CHRONIC POISONING. EFFECTS OF EXTERNAL APPLICATION 
-APPEARANCES AFTER DEATH -FATAL DOSE - TREAT¬ 
MENT. CHEMICAL ANAI.YSIS-TESTS. .COPPER IN ORGANIC 

LIQUIDS-IN THE TISSUES-IN THE SOIL OF CEMETERIES — 

IN ARTICLES OF FOOD. 

General Remarks .—Copper itself is said to be destitute of 
poisonous properties ; but it would aiipear that when alloyed 
with other metals and reduced to a finely pulverulent state, it 
may act os a poison. A singular instance of this kind is on 
record. The printing in gold, as it is termed, is performed by 
means of a species of brass or copper alloy. The letters are 
printed with a mixture of size and gamboge; and the copper 
alloy, reduced to such a fine state of division that it fldats in the 
atmosphere in an impalpable dust, is then brushed over the 
surface. A boy employed in this occupation was, on the third 
day, seized with vomiting of a green-coloured fluid, heat and 
constriction of the gullet, pain in the stomach, loss of appetite 
and rest, and a severe itching in all those parts which were 
covered with hair. These on examination were found to be of 
a deep green colour. The boy soon recovered. About twelve 
otheur personsy employed in the same work, suffered from similar 
symptoms; but this did not prevent them from continuing the 
work. The poison in this case probably entered the system 
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through the lungs and skin. T^is peculiar effect of finelj-divided 
copper in giving a green tint to those parts covered with.limr is 
mentioned by Dr. Falconer in his Essay on the Poison of Copper 
(p. 42), published in 1774. 

An alloy of copper, made to resemble gold, is largely used in 
the ornamenting of gingerbread and confectionery. I am not 
aware of any accident having occurred from its being thus eaten: 
hut it is a noxious practice, and in France is especially pro¬ 
hibited, under a penalty, by police regulations. (Journal de 
Chimic, Fevrier 1847.) This alloy is easily known from gold 
by its entire solubility in nitric acid, with which it forms a 
greenish-coloured solution of nitrate of copper. When metallic 
copper is swallowed, colicky pains and other symptoms some¬ 
times follow in consequence of the metal becoming partially 
oxidised and dissolved. The experimental researches of hi. 
Deportier show that the pure metal is not poisonous (Ann. 
d’Hyg. 1840, ii. 99); but it may cause death as a mechanical 
irritaht. (See ante, p. 11.) 

Copper coins when swallowed may produce a certain amount 
of poisonous salt from the action of the alkaline chlorides in the 
stomach; but the great danger to be apprehended in these cases 
is that they are liable to cause death by a mechanical action. 
(See case ante, p. 15.) 

All the salts of copper are poisonous. The two most com¬ 
monly known are the sulphate, blue vitriol, blue stone, and the 
subacetate or verdigris. These substances have been frequently 
taken and administered in large doses for the purpose of suicide 
and in attempts at abortion and murder. In the latter case the 
attempt has been immediately discovered, owing to the strong 
metallic taste as well as colour possessed by the salts. The taste 
would in general render it impossible that a poisonous dose of 
blue vitriol or verdigris should be taken unknowingly. With 
the exception of the wilful use of these salts, poisoning by copper 
is commonly the accidental result of the use of this metal for 
culinary purposes. 

Symptoms. Acute Poisoning.— Poisoning by copper may bo 
divided into the acute and chronic forms. Cases of acute poi¬ 
soning frftra blue vitriol or verdigris are occasionally met with; 
—but the symptoms have nearly the same character and coarse 
in reference to these and all the other compounds of copper, if we 
except the arsenite, which has been already considered among 
the arsenical poisons (ante, p. 430). When the sulphate is taken 
in doses of half an ^nce or upwards, a strong metallic taste is 
perceived in the month,—there is constriction in the throat and 
gullet, with griping or colicky pains in the stomach and bowels, 
increased flow of, saliva, nausea and vomiting. Blue vilariol 
is ft powerful emetic, and vomiting is rapidly excited by it. 
The abdomen is distended, the pain in this cavity is increased 
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by pressure, and not relieved by vomiting, and there is purging 
with tenesmus. The vomited liquids have a bineish or greenish 
colour, and the discharges by the bowels are sometimes greenish, 
bloody-looking, or dark-coloured. These symptoms commence 
generally in a few minutes after the poison has been taken, and 
are fully developed within one or two hours. Jaundice and 
suppression of urine have been observed in some cases. The 
above-mentioned symptoms are chiefly connected with the 
irritant efiects of the salt of copper on the stomach and bowels. 
When the poison has been absorbed another set of symptoms, 
indicative of an action on the brain and nervous system, are 
wituessed. There is hurried and difficult breathing, with a 
small quic||. pulse, great weakness, intense thirst, cold perspira¬ 
tion and coldness of the limbs, headache, giddiness, stupor, 
coma, tetanic or other convulsions, followed by paralysis of 
motion or sensation in the limbs. The patient gradually sinks 
and dies exhausted in a few hours or days. In some cases the 
symptoms assume at once an entirely nervous character: there 
are severe headache, great depression, restlessness, trembling of 
the limbs, cramps, coldness of the surface, small irregular pulse, 
dilatation of the pupils, with stupor, coma, tetanus or paralysis. 
These symptoms are, however, commonly preceded by vomiting, 
purging, and colicky pains in the abdomen. 

Dr. Percival met with a case in which violent convulsions 
were produced in a girl by a dose of two drachms of sulphate of 
copper. A woman who had taken five drachms presented after 
thirty-six hours the following symptoms: small pulse, contracted 
features, general uneasiness and suppression of urine. She 
recovered in ten days after she had taken the poison (Journal de 
Chimie, 1847, 331). A woman, mt. 32, swallowed seven drachms 
of the sulphate mixed with three drachms of sulphate of iron. 
The symptoms of irritation set in with sickness, and continued 
for twenty-four hours, when she fell Into a state of stupor. 
Some hours after this she was found on her knees retching and 
vomiting a yellowish liquid, and complaining of pain in the 
stomach. Any liquid that she took was rejected. In twenty- 
four hours purging came on: the evacuations were black and 
yellow in colour, and of the consistency of thin gmel: 'she com¬ 
plained of great thirst and constriction of the throat, severe pain 
' in the stomach and bowels, intense headache and tremblings of 
greater or less duration; the vomiting and purging continued 
until the close of the second day,, when the sickness abated. 
On the morning of the third day, she was so weak that she had 
not strength to sit up in bed ; pain in the bowels and extreme 
thirst were the most prominent symptoms; and the evacuations 
were black and watery. (The blackness was probably due to 
the presence of a salt of iron.) A little brandy was then admi¬ 
nistered to her,—a greenish-coloured liquid was obseived to flow 
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from her mouth, and she died about seventy-two hours after 
taking the poison, without a convulsion, twitchijig, or sign of 
pain. (Lancet, August 30, 1856, p. 248.) In 1836, a girl, 
sixteen months old, put some pieces of blue-stone, which were 
given to her to play with, into her month. In a quarter of an 
hour she was observed to vomit a hlueish-green-coloured matter 
with pieces of the sulphate of copper in it. The skin was alter¬ 
nately cold and hot, hut there was neither purging nor con¬ 
vulsions ; the child became insensible before death. She died in 
four hours from the taking of the poison. These facts are suffi¬ 
cient to show that the sulphate of copper, although it is fre¬ 
quently taken in large doses without producing serious sym¬ 
ptoms. should be ranked among poisons. (See ante, p, 5 ; also, 
Casper’s Viertcljahrschrift, October 1857, p. 228.) 

In forming an opinion from the green colour of the vomited 
matters in alleged cases of poisoning by copper, the practitioner 
must remember that a morbid state of the bile may give a most 
vivid copper-green colour to liquids thrown from the stomach. 
I have seen this in a recent case, and from the intensity and 
persistency of the green colour, poisoning was suspected. A 
slight chemical examination w'ill show whether the colour is 
owing to bile or to a cupreous poison. (See post, Analysis.) 

Verdigris produces sym])toms somewhat similar to those caused 
by the sulphate of copper. There is a strong styptic metallic 
taste, with a sense of constriction in the throat, followed by 
severe colieky pains,—vomiting of a green-coloured liquid, 
purging, and tenesmus. In a case reported by Fyl, a woman who 
took two ounces of verdigris died in three days:—in addition to 
the symptoms above described, there were convulsions and pa¬ 
ralysis before death. Niemann relates that a female, set. 24, 
swallowed Imlf an ounce of verdigris, and died under symptoms 
of violent gasti’ic irritation in sixty hours. (Taschcnbnch, 458.) 
In consequence of the great uncertainty of its operation, this 
compound is not employed as a medicine. 

A case of poisoning by this substance, in which the symptoms 
were accurately observed, is reported in the Edinburgh Medical 
and Surgical Journal for July 1844. A woman, set. 28, swal¬ 
lowed a large dose of verdigris. She was soon afterwards seized 
with' great anxiety, vomiting, acute pains and swelling of the 
abdomen, sensation of burning heat in the throat, coldness, and 
severe cramp in the extremities, a labouring pulse, swelling of 
the face, with the eyes , sparkling. An emetic brought away 
some half-digested food, without any traces of poison. The 
next morning there was pain in swallowing, swelling of the 
thrpat, the abdomen distended and painful on the least pressure, 
the countenance heavy, the face flashed, and the pulse oppressed. 
Ab^t two pounds of a\ distinctly-greenish fluid, with -some 
blood, Wer4'thrown off the stomach. The symptoms became 
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aggravated; the face and eyelids swofien and red, the eyes 
prominent, the abdomen drawn in, and the rectum irritable and 
painful. On the second day there was a tendency to coma, the 
face was pale, the lips swollen, the gums ulcerated, and there 
was an abundant discharge of viscid saliva. Purging took 
place for the first time since the poison was taken ; and acetate 
of copper w'as detected in the discharges in pretty large quantity. 
There were several spasmodic fits. On the third day some viscid 
glaiiy.matter, of a greenish colour and tinged with blood, was 
vomited, and the spasms continued. On the fourth day bleeding 
from the nose with general cramps came on, and the urine was 
suppressed. There was coldness of the surface with convulsions. 
After the lapse of about a week the patient still had vomitings 
of greenish glairy matters, with uneasiness in the abdomen ; 
but from this date she gradually recovered. 

The subchloride or oxychloride has thus given rise to accidental 
poisoning. It is also used as a pigment. The following is a 
case of poisoning by it. A boy between two and three years of 
age swallowed part of a small cake of green water-colour, such 
as is sold in the colour-boxes for children. Very soon afterwards 
he was attacked with vomiting and coldness of the extremities. 
Notwithstanding the exhibition of an antimonial emetic, the 
symptoms continued to become aggravated, and the child died. 
(Uenke’s Zeitschrift der S. A. i. 188, 1844.) This compound 
of copper is often formed in culinary utensils, and may then 
give rise to accidents, wlien food containing common salt has 
been prepared in the coi)pcr vessel without proper jirccautlons, 
(See Journal de Pharuiacic, Juin 1845, 471.) Prof Barzcllotti 
relates an instance in which he himself narrowly escaped par¬ 
taking of the poisonous food. At a monastery near Sienna the 
monks were one day, soon after dinner, seized wdth violent 
symptoms of irritant poisoning. They suffered chiefly from 
severe pain in the abdomen, nausea, difficulty of passing urine, 
spasms of the muscles, and trembling of the limbs. Those who 
were affected witli vomiting and purging wore speedily relieved ; 
but others, who had no evacuations, suffered from giddiness, 
headache, intense thirst, and an unpleasant metallic taste in the 
mouth. Bemedics were apidicd, and they all eventually re¬ 
covered. It appeared, on inquiry, that the monks were in the 
habit of keeping their salt-fish in a copper vessel, in which it was 
dressed for a second day’s meal. This vessel was badly tinned; 
and when the fish was examined, it was observed to be covered 
with a green jelly, and the sides of the vessel with which the fish 
was in contact, h^ a green colour. The cause of the symptoms 
was no longer doubtful;—subchloride of copper had been here 
formed by the action of the salt on the metal. (Quest, di Med. 
Le^ tomo iL p. 185.) Several cases of a similar kind are 
reported by Orfila, i. 619. 
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A case of poisoning by the carbonate of coppet occurred to 
M. Desgranges, of Bordeaux. A man died in about six hours, 
as it was supposed from the effects of an unknown quantity of 
thfa poison which he had taken. When first seen he was in¬ 
sensible ; he had sustained some violence from a fall, and there 
was great coldness of the extremities. There was neither vomit¬ 
ing, purging, nor pain in the abdomen on pressure. (Med. Gaz. 
xxxi. 495.) 

Chronic poisoning by co/»pcr.—When the symptoms of acute 
poisoning have passed away, when the cupreous salt has been 
taken for a long period in small doses, or the person has been 
exposed to emanations from copper salts, or alloys, other effects 
are manifested. The most prominent after-effects are excessive 
irritability of the alimentary canal, attended with frequent dispo¬ 
sition to vomit,—colic, purging, and tenesmus : and there is at the 
same time loss of appetite, alternations of cold and heat, great 
prostration of strength, with emaciation, tremors of the limbs, 
and occasionally paralysis. There is a coppery or metallic taste 
in the mouth, increased thirst, hot skin, with a small frequent 
irregular pulse. After a few days, there is tenderness with dis¬ 
tension of the abdomen, and colicky pains of a severe kind, with 
symptoms resembling those of dysentery; the evacuations are of 
a greenish colour and mixed with mucus and blood. There is 
jaundice, with some of the nervous symptoms already described 
under the head of acute poisoning. The patient sometimes dies 
from fever and exhaustion. (For a further account of the symp¬ 
toms and those which accompany copper-colic, see Bocker, Ver- 
giftungen, 1857, p. 42.) 

One of the most satisfactory accounts of chronic or slow- 
poisoning by copper, has been published by Dr. Moore. It 
occurred from want of cleanliness in the use of culinary utensils, 
and it shows that without great circumspection, a medical man 
may be completely deceived respecting the origin of the malady 
affecting many persons simultaneously. On the return of the 
Indian Coolie emigrants from Guiana to Calcutta, a kind of 
aculc idiopathic dysentery made its appearance in the ship, and it 
was at first rcfeiTed to bad water, change of climate, and other 
causes. Dr. Moore examined the copper-plates on which the fish, 
rice, and ghee (butter), eaten by the natives, was cooked, and 
found the surface was coated by a green composition which, when 
scraped off and examined, proved to be a mixture of chloride and 
sulphate (?) of copper. The cause of the disease was then appa¬ 
rent. A few hours after taking the meal, the patients complained 
of violent pains and cramps in the stomach and lower bowels, and 
there was constant vomiting of greenish and yellowish-green 
bile. "When this was not ejected from the stomach', their Sutfer-r 
ings from dry retching were most severe: and the feeling of con¬ 
striction in the lower part of the chest and along the couite of 
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the gullet was still more distressing. Every twenty minutes 
there was an attempt to evacuate the bowels, but no feculent 
matter was discharged : blood in small quantities, slimy ma> 
C 0 U 8 stools, tinged with blood, shreds of lymph, and frothy 
ash>colonred secretions, were passed from the rectum without 
affording the patients the slightest relief- Pressure over the 
abdomen, especially in the pit of the stomach, and in one case, over 
the arch of the colon, caused severe pain. There were griping 
pains in the loins and sacrum, at the navel, and in the iliac 
region, with tenesmus and a burning sensation at the anus. In 
the commencement of the attack, there was acute fever, pungent 
heat of the skin, headache, urgent thirst, loss of appetite, pro¬ 
stration of strength, furred and clammy tongue, foul taste in the 
month, with a rapid, small and tviry })ulso. ■ In the more severe 
cases, there was great depression of the vital powers, the pulse 
exceedingly rapid and weak, the skin cold, extremities benumbed; 
the secretion of urine was in a few instances suppressed, in 
others the urine was retained in the bladder. The symptoms in 
most instances subsided in eight or ten days under the free use 
of emetics and castor oil; in others a long time elapsed before 
the mucous discharges from tie alimentary canal and the tenes¬ 
mus abated,—the disease assuming all the characters of chronic 
dysentery. One man was subsequently attacked with symptoms 
of chronic poisoning in an aggravated form, from neglect in the 
use of a copper-vessel, and sank under the attack. (Lancet, 
April 11, 1846, p. 414.) 

French pathologists have described a copper-colic to which 
workers in this metal are liable, owdng, as it is supposed, to 
the inhalation of the fine dust of copper or its oxide. Accord¬ 
ing to Orfila, it is in some respects analogous to lead-colic, but 
it differs from it in being accompanied by a greater degree of 
irritation in the stomach and bowels. (Toxicologic, i. 912.) 
The existence of this as an independent form of colic has been 
denied by some authorities, (Annales d’Hygiene, 1847, i*392; 
and Avril 1858, p. 328. Casper’s Vierteljahrschrift, 1852, i. p. 
79 ; 1855, ii. p. 222; 1856, ii. p. 41 ; and 1857, ii. p. 228.) 
There is, however, sufficient evidence to establish the existence 
of this form of copper poisoning. Dr. Corrigan, who has given 
some attention to this subject, has arrived at the following con¬ 
clusions :—1. Copper will act as a slow poison, by absorption, 
undermining the constitution, producing emaciation, catarrh, 
and loss of strength, and leaving the system in a state little capa¬ 
ble of resisting the ordinary exciting causes of many diseases. 
2. The symptoms, although not acute, are well marked :—they are 
emaciation, a cachectic appearance, loss of muscular strength, 
colicky pains, cough, without physical signs to account for it, 
and the peculiar characteristic signs of retraction of the gums, icith 
a purple, not a blue edge, 3. la none of the cases detailed, 
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although there was muscular debility, was there either acute 
colic with constipation, or the loc^’ paralysis that so often results 
from the poison of lead ;—and the colour of the gums was quite 
distinct from that produced by lead. 4. Copper, in chronic 
poisoning, seems to exert its deleterious influence nminly on the 
nutritive functions, or assimilation, including absorption and 
secretion, while lead acts energetically on the nervous system 
of both organic and animal life, exhibited in its action on the 
former by producing obstinate constipation, and on the latter by 
the violent pains of lead colic, as well as by the production of a 
peculiar form of paralysis. (Dublin Hospital Gazette for Sept. 
1854 ; Lancet, Jan. 185.5.) 

Effects of external application. —The salts of copper are 
capable of acting locally, and if applied to a wounded or ulce¬ 
rated surface, they may become absorbed, and thus alFect the 
system. Sulphate of copper is occasionally used as an escha- 
rotic. The solution of this salt, utter frequent contact, hardens 
the unbroken skin, discolours it, and impaii's its sensibility. 
Orfila found that two drachms of acetate of copper, finely pow¬ 
dered, when introduced beneath the cellular membrane of the 
neck of a large dog, caused death in five days. In another ex¬ 
periment, the same dose applied to the cellular tissue of the 
thigh, killed the animal in thirty hours (i. 618). Violent 
phlegmonous inflammation is sometimes occasioned by small 
quantities of the salts of copper becoming introduced into the 
system through wounded or abraded surfaces. Mr. Stafford 
met with a case in which a woman pricked her thumb with a 
pin. She afterwards scoured out a dirty copper, and her thumb 
immediately swelled to double its natural size. The whole hand 
and arm became much swollen and inflamed, and extensive 
abscesses formed : the patient also suffered from fever, from 
which she slowly recovered. A second case occurred to the 
same gentleman, in which severe symptoms followed a puncture 
produced by corroded copper wire. (Med. Gaz. xxxv. 828.) 
In these cases the poisonous salt may be the carbonate, sub¬ 
acetate, or subchloridc,—most commonly the former. It is 
probable that the severity of the symptoms may be in some 
instances ascribed to peculiarity of constitution,—the veiy 
small quantity of the salt of copper which can be absoi'bed, 
scarcely sufficing to account for them. 

Apfearaxces after Death.— In acute poisoning by the salts 
of copper, the mucous membrane of the stomach and intestines has 
been more or less thickened and inflamed in the few fatal cases 
which have been hitherto examined :■ the membrane has been also 
found eroded and softened in poisoning by verdigris. The gullet 
has presented an inflammatory appearance. In a case of poisoning 
by verdigris, quoted by Orfila, the stomach was inflamed and 
thickened, especially towards the pylorus (the intestinal open- 
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ing), the orifice of which, from the general thickening, was 
almost obliterated. The small intestines were throughout in- 
fiamed, and perforation had taken place, so that part of the 
green liquid was effused into the abdomen. The large intestines 
were distended in some parts, and contracted in others, and the 
rectum was ulcerated on its inner surface. (Toxicologic, i. 623.) 
In some cases the intestines have been found highly inflamed, 
perforated, and even in a gangrenous state. The lilting mem- 
brane of the alimentary canal has throughout presented a deep 
green colour, owing to small particles of verdigris adhering to 
it. It has been, said that this is an uncertain character of poi¬ 
soning by copper; since a morbid state of the bile often gives a 
similar colour to the mucous membrane of the stoma*'h and 
duodenum. This objection cannot apply when the green colour 
is found in the gullet, and throughout the intestines : and, under 
any circumstances, the evidence from the presence of a green 
colour would amount to nothing in the judgment of a prudent 
witness, unless copper were freely detected in the parts so 
coloured. It is well to remember, that the green stain, if 
due to copper, would be turned blue by ammonia. The liver, 
stomach, and kidneys have been found congested. In the case of 
a child poisoned by the subchloridc (see ante, p. 519), there was 
nothing to indicate especially the action of an irritant poison, if 
we except a slight congestion in the cerebral vessels. The child, 
it appears, had swallowed about a scruple of the green colour. 
It was remarkable that there was not the least sign of irritation 
or inflammation in the alimentary canal. Death was ascribed to 
the exhaustion resulting from violent vomiting; and to a con¬ 
gestion of blood in the brain thereby produced. 

In the fatal case of poisoning by the carbonate (ante, p. 520), 
the mucous membrane of the gullet and stomach was covered 
with the green-coloured compound. The larger end of the sto* 
mach was reddened and corroded in patches. The mucous 
membrane of the intestines as well as the fluid contained in them 
was of a green colour. 

The appearances presented in fatal cases of chronic poi¬ 
soning by copper are well indicated in one of those which 
occurred to Dr. Moore (ante, p. 519). The mucous membrane 
of the lower part of the gullet, and that of the stomach between 
the tw'o orifices, was the seat of extensive and deep-seated inflam¬ 
mation. The shades of red varied from a bright vermilion or 
scarlet to a deep red or violet colour. The patches of a dark 
red or brownish colour were comparatively small and circum¬ 
scribed, situated in general beneath the mucous membrane of 
the under surface of the stomach. The membrane in these 
situations was softened, pulpy bat not excoriated, and free from 
the appearance of having sloughed. At the lesser opening the 
membrane was intensely inflamed, glistening, and tumid from a 
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quantity of serous fluid deposited beneatli the submucous cellu¬ 
lar tissue. The mucous membrane of the duodenum and small 
intestines was also inflamed in inegular patches ; and there were 
traces of inflammation in the large intestines, including the rec¬ 
tum. Eight ounces of a saflron-coloured fluid were found in the 
peritoneal cavity, and on the peritoneal surface of the intestines 
there were numerous minute spots of inflammatory redness. 
There was no effusion of lymph or other sign of peritoneal 
inflammation. (Lancet, April 11, 1846, 414.) 

Fatal, Dose. —As the fatal cases of acute poisoning by copper 
have been but few, it is impossible to assign, with any accuracy, 
the fatal dose of the salts of this poison. Five drachms of the 
sulphate have been taken without causing death ; and, on the* 
whole, the use of this mineral appears to be more dangerous 
when taken for some time in small doses, than when a large 
quantity is swallowed at once. One of the earliest effects on the 
stomach is the ejection of the substance by vomiting. Bocker 
assigns the fatal dose at from one to two ounces of verdigris, or 
blue vitriol ; but seven drachms have destroyed the life of an 
adult. A quantity of subchloride, equivalent to a scruple, or 
twenty grains, proved fatal to a child (ante, p. 519) ; and one of 
the most rapidly fatal cases was that of a child, which died in 
/bur hours from taking an unknown quantity of blue vitriol. In 
Jteg. V. Smith (Monmouth Lent Assizes, 1856), prisoner was 
charged with administering blue vitriol to the pro|pcutor. It 
was proved that he had put some crystals of blue vitriol into a 
bottle of cider, and the prosecutor suffered from symptoms of 
irritation by reason of his having taken a portion. The fatal 
dose was here made a subject of inquiry, and the medical wit¬ 
ness replied, “ Half the quantity found in the bottlealthough 
it is not stated what quantity was found therein. The prisoner 
•was acquitted, on the ground, apparently, that he did not know 
that blue-stone was a “deadly” poison I The medicinal dose of 
sulphate of copper, as a tonic, is from one to three or four 
grains ; and as an emetic, from five to fifteen grains. No other 
preparation of copper is commonly used as an internal medicine 
in this country. 

Tbeatment. —In general there is violent vomiting,—the salts 
of copper acting powerfully as emetics. The efforts of the sto¬ 
mach should be promoted by the free use of warm water, milk, 
barley-water, or any mucilaginous drink, and the employment of 
the stomach-pump. This instrument is of little service when the 
poison has been taken, as it generally is, in coarse powder. 
Various antidotes have been proposed. Sugar was formerly 
strongly recommended, on the principle that it had the property 
of reducing the salts of copper to the state of insoluble and inert 
red oxide; but tliis is only under very peculiar circumstances, 
not likely to be met with in the stomach. (Ann. d’Hyg. IbSS, 
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ii. 207.) M. Fostel is still indined to regard it as an antidote, 
although it seems that animals to which he administered it died; 
but not so rapidly as when the poison was allowed to act by 
itself I Albumen is well known to form an insoluble compound 
with oxide of copper, provided the albumen be in very large 
excess ; for the albuminate of copper is easily dissolved by an 
excess of the solution of sulphat^ and the albuminate may be 
itself a poison : still it may redutti^Ele activity of the soluble salts of 
copper, and thus it is advisable % administer albumen both of 
the yolk and white of eg^ conjointly with the other means 
recommended. There is no objection to the administration of 
brown sugar, or honey, dissolved in albumen, to aid the chemical 
change, or a mixture of reduced iron and albumen. On the 
insoluble salts these antidotes have no action. Dr. Edwards, 
some years since, recommended the use of irow filings for pre¬ 
cipitating the copper, and Bouchardat has since recommended 
“reduced iron,;” but the action in this case is slow, and is imme¬ 
diately arrested by the iron becoming enveloped by a thin film 
of copper. If the iron even precipitated all the copper in the 
metallic state, sulphate of iron would be formed in th# stomach, 
and this is itself an irritant. Bouchardat has also recommended 
the use of the hydrated persulphuret of iron, on chemical princi¬ 
ples. Castor oil, or emollient injections, may be used. 

CIlESflCAI. ANALYSIS. 

The salts of copper are generally known by their colour : 
whether in the 6olid state or in solution, they are either blue or 
green. The salts of one other metal are also of a green colour 
—namely, nickel; but there are striking chemical differences 
between the salts of this metal and those of copper. There are 
three soluble salts of copper; two of these are blue, the sulphate 
and nitrate,—and one green, the chloride. The salt should be 
dissolved in water, diluted, and the following tests may be then 
applied. The insoluble salts may be dissolved in a diluted acid, 
and then tested. The s^utions of the cupreous salts generally 
have an acid reaction. The tests for the oxide of copper are:— 
1. Solution of ammonia. This produces a blueish-white precipi¬ 
tate, soluble in an excess of the test, forming a deep violet-blue 
solution, 2. Ferrocyanide of potassium, a rich claret-red pre¬ 
cipitate. If the quantity of copper be small, the liquid acquires 
merely a light red-brown colour; if large, the precipitate is of a 
gelatinous consistency. The ferrocyanide of potassium will act 
on the violet-blue solution produced by ammonia, provided an 
acid is previously added (sulphuric) to neutralise the ammonia. 
One portion of liquid may thus be examined by the two tests. 
3. Stdphuretted hydrogen gas, or hydrosulphuret of ammonia, 
gives a deep chocolate-brown precipitate; or, if the copper be in 
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small proportion, merely a brown colour, either in neutral or acid 
solutions. 4. A slip of polished iron (a common needle), sus¬ 
pended by a thread in the liquid, is speedily coated with a layer 
of copper, even when the salt is in small proportion. When 
much diluted, a drop of diluted sulphuric acid may be added, 
and the iron allowed to remain some hours or days. The iron 
will be slowly removed, and a hollow cylinder of metallic copper 
will remain. This may be dissolved in diluted nitric acid, and 
tested with the foregoing tests; or the needle coated with copper 
may bo immersed in a solution of ammonia and exposed to air. 
The liquid then becomes slowly blue, and the nature of the 
metal is thus clearly established. Half a grain of sulphate of 
copper dissolved in sixteen ounces of water, may be thus easily 
detected. It was proposed by Orfila to substitute phosphorus 
for polished iron. This substance most effectually separates 
metallic copper from its salts, but it is not so convenient for 
use as iron. 

5. The galvanic test .—If a few drops of the copper solution be 
placed on platina foil, slightly acidulated with a diluted acid, 
and the jdatina be then touched through the solution with a thin 
slip of zinc, — metallic copper of its well-known red colour, is 
immediately deposited on the platina. Zinc and platina wires 
twisted round each other may be immersed in the liquid, and 
allowed to stand some hours, when the proj)ortion of copper is 
small. Under these circumstances, there is merely a reddish- 
brown stain on the platina; but a blue liquid is formed by 
pouring on it ammonia, or it may be dissolved by nitric acid, 
and tested by 1 and 2. By these tests it is easy to detect the 
2,'>0th part of a grain, or even less. 

There are no objections to the inferences from these tests when 
taken together ; but if reliance be placed on one or two only, 
the analyst may fall into an error. Thus, ammonia produces in 
a salt of nickel a colour somewhat similar to that produced in 
a salt of copper; but ferrocyanide of potassium precipitates a 
salt of nickel of a pea-green colour—a reaction very different 
from that produced on a salt of copper. The persalts of ura¬ 
nium give with the ferrocyanide of potassium a deep red colour, 
which, in a diluted state, might be mistaken for the effect 
produced by copper; but ammonia gives a yellow precipitate 
in a pcrsalt of uranium, and sulphuretted hydrogen and hydro- 
' sulphurct of ammonia give a yellow-brown precipitate of per- 
sulphurct of uranium. The colour of the copper-precipitate 
approaches a dark crimson; that of uranium, a blood-red. 
When ammonia is added to the uranium precipitate, it is de¬ 
stroyed, and a yellow deposit of oxide of uranium takes place 
in the liquid : when added to the felrocyanide of copper, the 
liquid acquires a blueish-grecn colour. To the action of the 
third test, when taken by itself, there are many objections; 
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but these arc entirely removed by the application of the other 
tests. The action of iron, and of zinc with platina, is peculiar. 

^/ue vitriol is soluble in four ports of cold and two of boil¬ 
ing Avater, and is easily obtained in well-defined rhombic 
crystals by evaporating a small quantity of the solution on a 
slip of glass. Nitrate of baryta added to the solution indicates 
the presence of sulphuric acid. 

There are several varieties of verdigris, some of which arc 
blue, and others green. It is partially soluble in water ; but 
readily when this is acidulated with acetic or muriatic acid. 
If a portion of the powder be heated in a reduction-tube, a 
film of metallic copper is produced, and acetic acid vapour 
escapes. Acetic acid is. however, readily discovered by boil¬ 
ing the powder in diluted sulphuric acid. 

The insoluble or partially soluble salts of copper, which may 
give rise to questions of poisoning, are the subchloride and 
carbonate. They possess these common characters,—that, 1, 
Avhen rubbed on a steel spatula with a few drops of diluted 
sulphuric acid, metallic copper is abundantly precipitated on 
the iron; — and,.2, when treated with a strong solution of 
ammonia, they acquire a rich violct-bluc colour. They are both 
dissolved by acids,—the carbonate with efiervesccnce. 

Cupper in organic liquids. —I'hc oxide of copjicr is liable to 
be precipitated by certain organic principles, as albumen, fibrin, 
and mucous membrane; but some of these organic compounds 
are easily dRsolved by acids, or even by an excess of the solu¬ 
tion of cupreous salt. A ])ortion at least of the salt of copper 
is, therefore, commonly held dissolved. In such cases there is 
one peculiar character possessed by these liquids— i.e. they 
have a decidedly green colour even ivhen the copper salt is in 
a far less than poisonous proportion. 

Separation by iron .—We first filter the liquid through tow, 
calico, or paper, and save the insoluble portions for a separate 
operation. We may use as a trial-test either a needle, zinc 
with platina, or add to it a portion of oxalic acid. The last gives 
a blueish-white precipitate only when the copper is dissolved 
in moderately largo quantity, and the liquid is not very acid. 
If the needle be not co-ated with copper in the course of a 
few hours, it is certain that there is no detectable quantity of 
the poison present in the liquid. The process by iron will 
give a good result notwithstanding the presence of a large quan¬ 
tity of organic matter and in spite of great dilution ; by it a veiy 
small quantity of a salt of copper may be easily discovered in 
tea, coffee, porter, or gruel, provided we take care to acidu¬ 
late the liquid slightly ivith diluted sulphuric acid before in¬ 
troducing the polished needle. The folloiving is the result of 
an experiment:—One-third of a grain of sulphate of copper 
dissolved in water, and mixed with four ounces of thick gruel 
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( == l-6000th part) gave a distinct deposit of copper on a needle 
in twenty-four hours. Instead of a needle, a coil of the finest 
bright iron wire may be used. When the quantity of copper is 
small, the red colour of the deposited metal is not always per- 
ceptible : it appears brown or black, and the deposit may be 
obscured by its being mixed with some oxide of iron. When 
we are in doubt about the nature of the deposit, the iron wire 
should be well washed, and then placed in a small quantity of 
solution of ammonia and exposed to air. The-liquid will soon 
acquire a blue colour if any metallic copper is present. By this 
method a grain of sulphate of copper diifused in sixteen ounces 
of a decoction of sarsaparilla and water, was easily detected in a 
few hours, although the cupreous deposit was not rendered per¬ 
ceptible on the iron by its red colour! 

Separation as a sulphuret. —If the copper salt be present in 
large quantity, any of the trial-tcSts will indicate it immediately. 
We destroy the viscidity of the liquid by diluting it if neces¬ 
sary, and pass into it a current of sulphuretted hydrogen gas in 
order to precipitate all tlie copper in the state of sulphuret. The 
black sulphuret nuiy be collected, washed, drie^, and then boiled 
in equal parts of nitric acid and water for a quarter of an hour. 
Nitrate and sulphate of copper arc produced and dissolved—la 
fact indicated by the liquid acquiring a rich blue colour ; and 
some sulphur is at the same time separated. This liquid, when 
filtered and diluted, will give the usual reactions with the tests 
for copper- 

Separation by platina. —The following is an expeditious and 
simple method of obtaining copper from organic liquids. Hav¬ 
ing filtered the liquid, let a portion of it be placed in a clean 
platina capsule or crucible. A few drops of diluted sulphuric 
acid are added, and a slip of zinc foil is then introduced. 
Wherever the platina is touched by the zinc, metallic cojjpcr is 
deposited ; and after having in this way coated the platina cap¬ 
sule, the surplus liquid may be poured off and the capsule well 
washed out. A few drops of nitric acid, with a small quantity 
of water, may be used to dissolve the deposit of metallic copper; 
and by evaporating the acid liquid and re-dissolving the residue 
in water, a pure solution of nitrate of copper is obtained, giving 
the usual blue colour with ammonia; and, when this blue liquid 
is slightly acidulated with diluted sulphuric acid, it gives a red 
colour with ferrocyanidc of potassium. Copper, in moderate 
quantity, may be tlius easily separated from milk, gruel, porter, 
or the most complex organic liquids. 

Detection of copper in the tissues. Absorption and deposition .— 
Copper, like other metallic poisons, is absorbed and deposited 
in-the tissues. It has been discovered in the blood, organs, and 
secretions, when its salts have been taken. Orfila has found the 
metal in the lungs, heart, liver, spleen, and kidneys of animals 
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poisoned by it; bat he could discover no traces of it in the blood 
or urine, although it must undoubtedly be conveyed into the 
blood. M. Flandin asserts that copper is not found in the 
heart and kidneys. (Des Poisons, i. 569.) Wibmer, accord¬ 
ing to Sobernheim, detected copper in the liver of a dog to 
which he had for several weeks given small doses of the sul¬ 
phate. Absorbed copper is most easily detected in the liver. 
About two ounces of this organ have been found sufficient for 
the experiment. MM, Danger and Flandin have stated that 
in cases of - poisoning, copper may be detected more readily 
in the bronchial secretion than in the urine. (Ann. d’Hyg. 
1843, 452 ; ante, p. 57.) In a case of poisoning by the car¬ 
bonate (ante, p. 520), copper was found in the urine, but not in 
the blood. (Med. Gaz. vol. xxxi. p. 495.) 

There may be no poisonous salt of copper dissolved in the or¬ 
ganic liquid subjected to analysis,—a fact commonly indicated by 
the entire want of action on polished iron. The oxide of copper 
may be intimately combined with some organic principles, or even 
with the mucous membrane of the stomach itself, and exist only 
in an insoluble form. It will then be necessary to cut up these sub¬ 
stances, which commonly have a green or blue colour, and boil 
them for an hour in water containing one-sixth part of stro.ng 
nitric acid. The acid liquid should be filtered, and evaporated 
to dryness ; and if much organic matter be present, this should 
be destroyed by re-digesting it in strong nitric acid, and again 
eviiporating to dryness. Pure chlorate of potash may be used 
with the nitric acid, to aid in the entire destruction of organic 
matter. Water will now dissolve out of the dried residue any 
copper as nitrate which may- have been taken uj) by the nitric 
acid. Copper may bo also extracted by carbonization with 
sulphuric acid, or by entirely decomposing the tissue by nitrb- 
mariatic acid. The organic matter may be simply dried, and 
then c.alcined in a platina crucible. The ash may be digested in 
a small quantity of strong hydro-chloric acid, and the acid liquid 
diluted, filtered, and evaporated, to get rid of the excess of acid. 
A piece of bright iron wire may be kept immersed for a few 
hours, and occasionally examined:—a red film upon the surface 
will indicate copper. If ttie liquid be too acid, the iron will 
be attacked and dissolved, and the object of the experiment 
frustrated. 

It has been objected to the process of calcination, that copper 
is contained as a natural constituent in most of the organs of the 
body, and the term normal copper has been applied to it. Accord¬ 
ing to Sarzeaa,this metal is also present in the incinerated residue 
of sugar, coffee, madder, wheat-flour, and cheese. Blood, milk, 
and other liquids of the body, in cases where no poisonous salt 
of copper has been taken, are also said to have yielded it. One 
chemist made a mixture of eggs, some strong coffee, and bread 
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and batter; he dried and incinerated the mass, and detected 
copper in the residue! The metal is said to have been found in 
bread, beef, and mustard. Thus, then, according to this view, 
copper exists naturally, not only in the organs of the human 
body, but likewise in some of the most common articles of food. 
It is, however, very probable that copper may, in some of these 
cases, have been introduced accidentally during the analysis, and 
thus have led to an erroneous inference, especially as it was only 
found in infinitesimal traces. Dr. Christison could not detect 
any portion of the metal in the animal fluids; and in some ex¬ 
periments on large quantities of oatmeal and bread, I did not 
detect the smallest portion of copper, although the tests answered 
perfectly when a cupreous salt was purposely added in minute 
proportion, MM. Danger and Flandin arrived at the same re¬ 
sults, i.e. that neither copper nor lead enter into the composition 
of the healthy human body or of the food of man ; and that 
where they are said to have been detected, their presence must 
be ascribed to their adventitious introduction in articles of food, 
or during the analysis. The question is of some interest in toxi¬ 
cology, for it has been already brought forward as an objection 
to medical evidence. In August 184.3, M. Barse communicated 
to the Academy of Sciences the results of some analyses made 
on the bodies of two subjects taken from the hospitals of Paris. 
They had died from ordinary disease. M. Barse states that he 
detected copper and lead in both subjects. In September 1843, 
M. llossignon, of Lyons, addressed a note to the Academy of 
Sciences, on copper as it exists in the organic tissues of many 
vegetables and animals. M. llossignon states that he detected 
copper in all his experiments on the human body : he found it 
in the blood, and muscular fibre of man, in the tissues of many 
domestic animals (the dog), and in the common vegetables used 
as food. The gelatin used as soup at the hospital of St. Louis 
yielded 0"03 per cent, of pure copper. Common sorrel gave two 
per cent, of neutral oxalate of copper; chocolate from 0'07 to 
0'5 per cent. The bread generally used in Paris gave, in 1000 
parts of incinerated residue, from 0 05 to 0'08 of copper (fraudu¬ 
lently introduced as sulphate ?). Coffee, chicory, madder, and 
sugar yielded traces of the metal,—in the latter case mixed with 
lead. Barley-sugar contained copper : and in the sugar of starch 
it formed four per cent, by weight of the carbonised residue. 
M. Legrip states, that 1000 parts of liver or spleen contain 
0-009 of copper (Booker, Vergiftungen, 1857, p. 99). These 
results are directly opposed to those obtained by MM. Danger 
and Flandin, M. Chevallier, M. Chevreul, and others. M. Che- 
vallier states, that he has sometimes found traces of copper in 
the non-poisoned body, and at other times not. When Orfila 
was required to repeat his experiments on the alleged existence 
of normal copper, before a committee of eminent chemists, it re- 
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quired the incineration of three healthy livers, and digestion of 
the ash in nitro-inuriatic acid, in order to procure any evidence 
of the presence of copper! (Journ. de Chiin. Aout 1847, p. 
434.) Dr. Odling has informed me that he has frequently found 
traces of copper in the incinerated residue of the organs of the 
human and animal body. On one occasion he demonstrated to 
me its presence in a kidney. Tlicrc had been, so far as it was 
known, no administration of a salt of copper. It is not impro¬ 
bable, that these conflicting results may be reconciled by the sup¬ 
position that copper is occasionally introduced into the animal 
body through certain articlc.sof food which epntain it asimjrarity, 
and it is thence transferred to and deposited in the organs. The 
term “ normal ” cannot therefore be properly applied to copper 
so received ; on the contrary, it is an abnormal constituent of 
the body which has not undergone the usual process of elimina¬ 
tion. As an objection to medical evidence of poisoning, the 
admission of its occasional presence in the body has no force ;— 

1. Because in poisoning by copper, there would be very few 
cases in which the whole of the chemical evidence rested on 
traces of the metal found by an incineration of the viscera :— 
such a case is verytinlikely to occur ; for chemical evidence is in 
general abundantly afforded by un analysis of a portion of the 
poisoned substance swallowed, or of the contents of the stomach. ‘ 

2. If the only chemical evidence were that derived from incine¬ 
ration, then this could aflford no proof of poisoning, unless that 
fact were already sufficiently made out by symptoms, appear¬ 
ances, and moral circumstances, in which case such infinitesimal 
proof might be easily dispensed with. In a case of falsely im¬ 
puted poisoning, it may be said that the detection of copper in 
a particular article of food, such as bread, would lead a medical 
jurist into error, since the discovery of this metal in the bread might 
bear out the imputation, and inculi>ate an innocent person. This 
hypothesis does not appear probable. The normal copper, said 
to exist in food, has not been found to form, according to its 
discoverers, more than the 100,000th part of the footl examined: 
—if the imputation of poisoning were well-founded, and copper 
were discovered at all, the metal would be in infinitely larger 
proportion than this, so as to leave no doubt of its actual admix¬ 
ture. These facts furnish an objection, therefore, only to the 
evidence of those who rely exclusively on the infinitesimal results 
of a chemical analysis. 

It is not probable that a medical jurist would be required to 
seek for a cupreous poison in a body which had been so long 
interred that the remains were intermixed with the soil. But it 
is not the less necessary to state that, according to the researches 
of M. Walchner, copper, like arsenic, is almost universally found 
in ferruginous soils, and in most kinds of marls and clays. 
Wherever the ores of iron exist, there copper will be found: in 
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this way it may be dissolved in. water, and percolate through tlie 
superficial strata. (See Comptes Rtndus, Sept. 21, 1846, 612.) 
Admitting the truth of this observation,, a comparative analysis 
of the earth <>f the cemetery would be required in the very rare 
case in which tl»e decomposed remains of the dead had become 
intermixed with the soil. M. Walchner simply digested the 
earth in muriatic acid, and precipitated the copper from the acid 
solution by a current of sulphuretted hydrogen gas. 

Quantitative analysis. — This is best determined by con¬ 
verting the salt of copper to the state of black oxide, every 100 
parts of which are equal to 312 of crystallised sulphate. If the 
cupreous salt be precipitated as suljdnirct, this may be trans¬ 
formed to black oxide l)y digestion in nitric acid, and subsequent 
incineration, or by boiling the salt of coxiper with an excess of 
solution of potash. 

Copper in articles of rooi>.—The medico-legal history 
of j)oisoniiig by copi)cr ivould be incomplete without some re- 
in.arks on the action of certain articles of food on this metal 
■whan used for culinary jjurposcs. This is not an unfrequent 
form of accidental jaasoning. The symptoms arc those of 
chronic })oisouing elsewhere described (p. 520). 

Wnter .—Water does not a])pear to hai'c any marked action 
on this metal when the surface is clean. On exposing clean me¬ 
tallic copper in contact with distilled water and air for a period 
^f forty-three daj's, the water was clear, without colour, taste, or 
smell, and the copper bright and unchanged as when first im¬ 
mersed. The tests for copper showed th.at there was none of 
the metal dissolved. On evaporating three ounces to dryness, 
however, a very slight green sediment (less than one-eighth of a 
grain) was jirocured, which, on analysi.s, was found to be car¬ 
bonate of coj>))er. When river tmter ivas substituted, similar 
results were obtained, hut the carbonate of copper left on evapo¬ 
ration, was in rather larger quantity. This may have arisen 
from the presence of bicarbonate of lime. The contact of 
water with clean copper ves.sels is therefore not likely to lead to 
the production of a sufficient quantity of ])oisonous salt to affect 
health. When the coj)pcr is corroded or dirty, the jioisonous 
crust may become mechanically diffused through the water, and 
give rise to chronic poisoning. In water containing common 
salt a greenish sediment is formed (subchloride) — which is 
quite insoluble, hut which if finely diffused through the water 
may jiroduce all the effects of chronic poisoning. 

If the water contain any acid, such as vinegar, the copper is 
more rapidly oxidised, and the liquid acquires a green colour. 
If the copper vessels be kept perfectly clean, and the food pre¬ 
pared in them be allowed to cool in other vessels, there is not much 
risk of its acquiring a poisonous impregnation : nevertheless, no 
acid, saline, fatty, or oily liquid should be prepared as an article ’ 
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of food in a copper vessel. (See Ann. d’Hyg. 1832, i. 102.) 
Under the influence of heat and air, a portion of eoi)i)er is dis¬ 
solved, and the oily or other liquid acquires a green colour. 
The preparation of fruits, such as preserves, in copper vessels, is 
necessarily attended with some risk ; for on cooling, a green 
crust may be foAied on the copper, just above the surface where 
the air and acid liquid meet. Some substances appear to be but 
little liable to this impregnation :—thus, (;oflee, beer, milk, or 
tea has been boiled for two hours together, in a clean copper 
•vessel, without any portion of the metal being taken up by 
either of the liquids. (See h'alcouer on the Poison of Co|)pcr, 
6.5,'London, 1774; alsoOrfila,i. GH.) Accidental impregnation 
is usually prevented by lining the copjjcr vessel with tin ; but 
in large boilers this plan cannot always be adopted, — cleanliness 
alone is trusted to, and this is a sufficient i)rcveiitive when pro¬ 
perly observed. Dr. Paasch attributes many of the cases of 
alleged poisoning by the tise of eppper culinary utensils in Ger¬ 
many to the eflects of sausage poison (Casper’s Viertcljahrschrift, 
1852, p. 79). 

The fatal elFects resulting from the imjiregnation of add liquids 
with copper are illustrated by the following accident, which 
occurred a few years since. A servant-girl at a farmhouse put 
a copper vessel into a tub, containing the. wash with which 
the pigs were fed. This is said to be a common practice in 
many parts of the country, as the acidity of the liquid serves to 
cleanse the copper vessel. A number of pigs were red with 
this wash, and six of them died; -—their bodies were examined, 
and the stomachs wore found inflamed. Owing to the ignorance 
which prevails on these matters, soup and other articles tif food, 
such as acid wine, beer, or cyder, arc often improjierly kept in 
copper vessels exposed to air, and thus become poisoned. Du- 
jmytren relates that a whole family was poisoneil by eating cray¬ 
fish, cooked and allowed to cool in a cojiper vessel, to which 
vinegar had been added. Three persons died. A similar ca.se 
occurred to Barzellotti (ante, p. 519). Severe colic and vomit¬ 
ing have been caused by vinegar placed in copper utensils ; and 
copper stop-cocks to vessels containing acid liquids may give 
rise to similar symptoms. 

Dr. Moore considers that the attacks of cholera and of acute or 
chronic dysentery, under which Europeans arriving in the East 
Indies so frequently suffer, are in many cases due to the general 
employment of copper utensils for culinaiy purposes, and from 
the want of cleanliness on the part of the native cooks, who use 
butter, salt, and acids, without removing the cupreous incrusta¬ 
tion which is formed on the surface or in the rims of the vessel. 
Hot butter or lard, like hot oil, readily dissolves copper, forming 
fatty salts of which oxide of copper is the base. 

In the making of preserved/rutts and vegetable picA/cs, the salts 
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of copper (blue vitriol) are sometimes used for the purpose of 
giving a rich green colour. Many of the green pickles sold in 
shops arc thus impregnated with the vegetable salts of this 
metal, to which they owe their bright grass-green colour. If the 
fruit or pickle be placed in a solution of uran^onia. and copper 
is present, the substance is speedily turned blue. The iron-test 
is, however, more delicate. A needle immersed in the pickle, or 
plunged in the solid, will be speedily coated with copper. The 
quantity of copper contained in such articles may not be suffi¬ 
cient to produce fatal effects ; but when frequently taken, serious 
symptoms of gastric iiritation are soinctiincs produced, and in 
infants or children these may assume an alarming character. (See 
Falconer, 87.) A few years since, some preserved gooseberries 
were sent to me for examination, as it was suspected, from their 
having produced symptoms of poisoning in a child, that they 
were contaminated with copper. The suspicion turned out to be 
correct. The cook bad mixcd.with them some blue vitriol to im¬ 
prove the green colour. Dr. Ihissall states that he found copper 
in sixteen different samjdcs of London pickles, and it was most 
abundant in those which were green. (Food and its Adultera¬ 
tions, 38S.) 

Bread. — A few years since, a fraudulent practice existed on 
the Continent of mixing sulphate of copper with the dough of 
bread. The quantity of cupreous salt used was small, but still 
it was i| noxious adulteration. (Ann. dTIyg. 1830, 342 ; 1831, 
338; 1840, ii.p. 1*J3.) According to some experimentalists, bread 
ahvays contains traces of copper, which may be derived from 
the blue vitri(;l with which seed corn is frequently dressed. 
(Annuaire de Chimie, 1846, p. 686.) It may also have been 
introduced accidentally during the making of the bread, as 
where cojtpiw utensils have been used for this purpose. Thus it 
may be found in bread, and not in the flour from which the 
bread was made, or in the flour and not in the corn. MM. 
Theulcu and Servan having found copper in a specimen of 
bread, ascertained by further examination that copper cylinders 
had been used in grinding the corn. A .small quantity of oxide 
falling from these would at once account for the contamination 
irrcsj)ectivc of fraud. (See Orfila, i. 651 ; Galtier, i. 607.) 
Alum, as well as salt, is used in the making of bread, and small 
(juantities of copper sometimes exist in these substances. Copper 
may be detected in the ashes of bread by the process of incine¬ 
ration. 

Medicines .—Copper may be occasionally found as an accidental 
ingredient in pills or extracts. Brass and bell-metal mortars 
are used for the preparation or mixture of pills or extracts with ' 
mineral substances. The presence of a small quantity of acid 
in ‘the extract may load to the impregnation of the medicine 
with a trace of copper. 
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Accidental poisoning by copper has occurred from the use of 
what is called German silver, but which should rather bo called 
white brass, as it is an alloy of copper and zinc with nickel. Some 
specimens of this alloy contain fifty per cent, by weight of copper. 
The following case of poisoning by this alloy occurred in Paris 
in 1838. A lady, after having had eels for dinner, was awakened 
in the night by intense headache, followed by nausea, vomiting 
and severe colic. These symptoms were removed under proper 
treatment. Her physician ascertained that the eels had been 
cooked with butter and vinegar in an earthenware vessel, and 
he found that the metal spoon, which was of German silver, 
presented on different parts greenish-coloured spots. Chemical 
analysis showed that a j>oisonous salt of copper had been thus acci¬ 
dentally produced: — a fact proved by polishing the spoon, 
and then placing it in a hot mixture of bread, butter, and vine¬ 
gar. Half an hour after the mixture had cooled, green spots 
were perceived on it: and in twelve hours the spoon was quite 
green, as well as the butter in contact with it. It is stated that an 
impure alloy used by some of the lower grade of dentists has 
been so largely composed of copper, as to have affected the 
health of those who use the plates for the support of artificial 
teeth. The acid and salts in the saliva favour the production 
of a poisonous salt of copper, giving rise to a peculiar metallic 
taste. 


CHAPTER SI. 

rolSONJNG BT ANTIMONY — TAKTAR KMETIC-iTS EFFECTS ON 

CHILBKEN—SYMPTOMS-ACUTE AND CHRONIC POISONING- 

EXTEBNAl. APPLICATION-APPEARANCES AFTER DEATH- 

FATAL DOSE, AND PERIOD OF DEATH — TREATMENT-CHE¬ 
MICAL ANALYSIS-CHLORIDE OF ANTIMONY-POISONING BY 

ZINC, TIN, SILVER, IRON, GOLD, AND BICHROMATE OF POTASH. 

General remarks. — Metallic Antimony is not regarded as a 
poison, but when respired in the state of vapour, it is stated to 
have produced serious symptoms. A case of poisoning by the 
vapours of antimony is reported in the Edinburgh Medical and 
Surgical Journal (Iv. 265). Orfila suggests that the effects said 
to have been produced by this metal in vapour may be ascribed 
to arsenic, which is present in most specimens of crude antimony 
as it is used in manufactures. (Toxicol, i. 504.) Of the antimo- 
nial compounds, there are only two which require special consi¬ 
deration, namely, tartar emetic and chlorfde of antimony. 
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TAKTAKIZED ANTIMONY. TAETAK EMETIC. STIBIATEU 

TAETAK. 

Tartar emetic owes its poisonous properties to the oxide of an¬ 
timony, of which it contains 44 per cent., the residue being com¬ 
posed of potasli, tartaric acid, and water. In consequence of its 
having been frequently given to adults in- large doses without 
causing death, its poisonous properties have been doubted. This 
subject has already been fully considered (ante, p. 97). One 
reason why the symptoms are often so slight from comparatively 
Large doses, is owing to its possessing such violent emetic pro¬ 
perties. This leads to the early expulsion of the greater part 
of the poison from the stomach. When given in small doses at 
intervals the ell'ects are those of chronic poisoning. Common 
medicinal doses often produce violent vomiting and great de¬ 
pression. A case is related by Dr. Lambert, in which only four 
grains of tartar emetic gave rise to violent pain in the abdomen, 
vomiting and purging. (See p. 642.) 

It aj)pears, from tlie observations of the late Mr. Goodlad 
of Manchester, and Mr. Noble, that t.artar emetic, even in small 
doses, is liable to act as a poison on the young. Mr. Wilton re¬ 
cords four cases in which prostration and collapse followed the 
administration of ordinary doses of tartar emetic to young children. 
Two of them were fatal. Three-quarters of a grain of tartar 
emetic were prescribed for an infant recovering from measles. 
The child died in an hour from the depressing effects of the 
medicine. A similar dose was prescribed for another child of 
the same ]iarents : violent vomiting and purging supervened, and 
this case also ended fatally. In a third instance of a girl mt. 4, 
suffering from hoo.ping-cough, one-third of a grain given in 
divided doses produced alarming symptoms, w'hich rendered a 
discontinuance of the medicine necessary. (Journal de Chiraie, 
Sept. 1847, p. 471 ; see also Med. Gaz. vol. xl. j). 351.) 

Tartar emetic appears to act more as an irritant than as a 
corrosive; but the symptoms which it produces, like those of all 
corrosive poisons, are generally immediate, — some at least are 
manifested within a few minutes. It is used in medicine both ex¬ 
ternally and internally. Tartak ebietio solution, or Vinum 
ANT. POT. TART., is u solutioii of tartar emetic in sherry wine; 
it contains two grains in an ounce. It is prescribed in doses of 
ten dro]>s to one drachm, and in much larger doses as an emetic. 
It has no taste. Tartar emetic ointment contains one^fifth of its 
weight of this substance. 

Symptoms. Acute poisoning — WTien tartar emetic is taken 
in a dose of from one to fv \'0 or three drachms or upwards, the 
person experiences a strong metallic taste, which continues for 
some time. In a few i^inutcs there is nausea followed by violent vo¬ 
miting, which continues generally until the stomach is cleared and 
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even for some time afterwards, as a result of local irritation. There 
is pain in the stomach and bowels, followed by purging, more or 
less violent; a sense of burning heat and constriction or choking 
in the throat, extending through the whole length of the gullet 
to the stomach, difficulty of sw^allowing, soreness of the mouth 
and throat, followed by tlie j)ecling off of the lining meihbrane or 
the formatitm of aphthous crust, at first whitish, but becoining 
subsequently discoloured, brown and black. When this symp¬ 
tom occurs, it is probable that the same condition of the mucous 
membrane exists in the gullet, stomach and part of the intestinal 
canal. In some cases there is great thirst, with increased flow of 
saliva. The vomited matters consist of a white stringy mucus, 
locking up solid portions of the poison, but sometimes tinged 
with blood or bile—the evacuations arc liquid and bilious. 
There arc cramps in the arms and legs; sometimes there are 
severe tetanic s})asms; coldness of the surface, with clammy 
perspiration, attended with flushing, and a congested state of the 
head and face, a feeling of extreme dcjircssion, loss of muscular 
power, pulse small, contracted, and feeble,—in advanced cases 
fluttering, and barely perceptible ; respiration short and painful, 
livid or dusky appearance of the lips and face, especially around 
the eyes, which are sunk ; loss of voice, conqilete incapacity for 
any exertion ; an eruption resembling that of smallpox occa¬ 
sionally showing itself on the skin ; wandering or delirium, 
with loss of consciousness. 

These symptoms are not met with in every case ; thus, vomit¬ 
ing and purging may co-exist, or one may be vicarious of the 
other. In certain cases, neither of these .symptoms may be 
present, and then those affecting the nervous .system are generally 
more ])rominent. The intensity of the .symirtoins, the rapidity 
of their progress, and the speedy access of collapse, chiefly distin¬ 
guish those of the acute I'rom the chronic form In the latter 
variety there is nausea, a loathing of food and incessant retching, 
without actual vomiting until food is taken. The vomited 
matters are sometimes white (mucus), but at a later period 
coloured with bile, and the symptoms recur with severity after 
each administration of the antimony in food or medicine,—the 
prostration of strength being great in proportion to the fre¬ 
quency of this recurrence. There has been noticed a greatly in¬ 
creased secretion of urine. In no instance has suppression been 
observed, as in cases of arsenical poisoning. Antimony appears 
to be carried off abundantly by the urine. In the acute form 
of poisoning, the presence of poison in the food may generally 
be jterceived by the taste; in the chronic form, from the small¬ 
ness of the quantity, there may be no taste perceptible. 

One of the remarkable characters of the acute form is that, in 
spite of the violence and severity of the symptoms, even when 
the collapse and depression appear to indicate impending disso- 
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lution, there is an astonishing power of recovery. When one 
large dose only is administered, the case proceeds steadily to re¬ 
covery or death, generally the former if the case is placed early 
under proper treatment. In this respect, acute antimonial is 
distinguished from acute arsenical poisoning. In the latter, in 
spite of early treatment, and the removal of the whole or the 
greater part of the poison from the stomach, the case frequently 
terminates fatally. Should, however, another dose of antimony 
be taken at or about the time at which recovery is taking place 
from the efteets of the first, it will be easily understood that the 
person will sink under the effects of the poison. If any doubt 
exist concerning the cause of the symptoms, i. e. whether they 
be due to bilious cholera or some form of gastritis or gastro¬ 
enteritis, then an examination of the urine should be made. If 
this be examined at intervals, it wall be found to contain anti¬ 
mony, should the case be one of antimonial poisoning. An ana¬ 
lysis directed to the matters vomited and the excreta, will also aid 
the practitioner in forming an opinion. 

In a case re]>ortcd by Mr. Freer, a man, ajt. 28, swallowed 
half an ounce (240 grains) of tartar emetic by mistake for 
Epsom salts, and recovered from its effects. An hour after the 
poison had been taken, he was found in the following state : — 
his pulse imperceptible; tongue dry and red ; countenance cold 
and livid, bathed with clammy perspiration, and indicative of 
great suffering ; violent pain in the stomach, and over the whole 
of the abdomen, with constant spasmodic contraction of all the 
muscles, particularly of the abdomen and arms. The fingers 
were firmly contracted, and the muscles quite rigid. He vomited 
only once, about half an hour after he had swallowed the poison, 
and after this he had constant involuntary aqueous purging. 
An emetic of mustard and salt was given to him, and this pro¬ 
duced violent vomiting of bilious matter. .Green tea, brandy, 
and decoction of oak-bark, were freely given. The cramps, 
vomitings, and aqueous purging, continued for six hours. The 
symptoms then became mitigated, and he gradually recovered, 
suffering chiefly from profuse night perspirations. (Lancet, 
May 22, 1847, 535.) This case is remarkable for the anoma¬ 
lous character of the symptoms, as, in the absence of active 
vomitiag, an emetic was aotually required to bo given,—also for 
the recovery of the individual after a very large dose of the 
poison. 

Dr. Gleaves, U.S., has related, in the Western Journal of 
Medicine and Surgery, the following case :—A young man swal¬ 
lowed by mistake a tablespoouful of tartar emetic (= about 
478 grains). In an hour afterwards he was speechless, 
pulseless, and apparently dying. Although he drank freely of 
cold watet, and irritated his throat repeatedly with his finger, 
no vomiting had occurred. During the first three hours he 
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vomited only two or three times, and the matter ejected was 
chiefly the water taken to favour vomiting. After the lapse of 
two hours there was violent purging. In seven hours this 
ceased, and there was great thirst, with a sense of burning pain 
in the throat, gullet, stomach, and bowels. There was also 
great irritability of the stomach, and the vomited matters were 
tinged with blood. On the following day the vomiting con¬ 
tinued, but the purging was arrested. The throat was covered 
with pustules : there was pain in passing the urine, which was 
copious. On the tjiird day, the whole of the body was covered 
with genuine tartar emetic pustules. These began to heal, 
and the patient to recover, in about two weeks. (Medical 
Times, Jan. 24, 1846, p. 127.) Tl^fe the only case of poison¬ 
ing by tartarized antimony, in which pustular eruptions on the 
skin are stated to have been observed. It is otherwise remark¬ 
able for recovery from so large a dose, considering that but little 
of the poison could have been expelled in the first instance by 
vomiting. 

Chronic poisoning. —A good account of the effects produced 
by this poison, given at intervals in small doses to healthy per¬ 
sons, has been published by Dr. Mayerhofer (Heller’s Archiv. 
1846, pts. 2, 3,4, page 100, et segS). The principal symptoms 
are, — great nausea, vomiting of mucous and bilious liquids, 
great depression, watery purging, followed often by constipation 
of the bowels,—small, contracted, and frequent pulse,—loss of 
voice and muscular strength,—coldness of the skin, with clammy 
perspiration, and death from complete exhaustion. Several 
cases have recently occurred in this country, which show that 
tartar emetic has been thus criminally and fatally used. In addi¬ 
tion to the cases of Ann "Palmer and J. P. Cook, there are those 
of Reg. V. McMullen (Liverpool Summer Assizes, 1856), Reg, v. 
Freeman (Drogheda Spring Assizes, 1857), and Reg. v. Hard¬ 
man (Lancaster Summer Assizes, 1857). (For an account of 
these I must refer to the Guy’s Hospital Reports for October 
1857.) 

External application. —Tartar emetic is said to have produced 
symptoms of irritant poisoning when applied externally to the 
skin in the form of ointment as a counter-irritant. In a case 
where the skin was but little affected by the use of this oint¬ 
ment, nausea and sickness were produced, which disappeared 
when the use of the ointment Was discontinued. Although it is 
extensively used as an external application by medical prac¬ 
titioners, it is rare to hear of cases of poisoning by it under 
these circumstances. Dr. Griffiths, of Philadelphia, states that, 
thus applied, it has produced violent salivation. Its effects 
appear to be limited to the production of local irritation and a 
pustular eruption on the parts of the skin to which the ointment 
is applied. 
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Appearances after death. —The mouth, throat, and gullet 
have been found inflamed, or in an aphthous state. The inflam¬ 
mation has been sometimes confined to the mucous membrane 
of the throat and the lower part of the gullet. The mucous 
membrane of the stomach is more or less reddened in patches or 
spots, as a result of inflammation,—the membrane is softened or 
corroded, and easily removed by friction, sometimes covered 
with false membrane or aphthous crusts; the surface darkened, 
inflamed, andulceratcd ; and small idcers with pustular exudations 
are occasionally found. The contents of the ^omach are of a dark 
brownish colour, consisting chiefly of mucous matters, coloured 
either by blood, bile, or by a mixture of both. The peritoneal 
or external coat of the stomach has been found inflamed ; the 
intestines present similar appearances, the inflamed portions of 
mucous membrane being seen childly in the duodenum, caecum, 
and rectum ; the contents of the intestines arc bilious or bloody, 
with much mucus. There arc aphthous ulcerations in the 
glands of the small intestines ; the lungs show more or less con¬ 
gestion in i)ortions of the lobes ; the heart is empty, or if blood 
be contained in its cavities this is dark-coloured and liquid ; the 
blood liquid throughout the body. The brain and its membranes 
have been found congested, and the substance of the brain 
softened. Cases have been met with in which these appeitranccs 
have not been found, or the changes were slight and unim¬ 
portant (Bbcker, Vergiftungen, p. 37). In death from chronic 
poisoning, the liver has been found enlarged, .and so softened, 
that its structure was easily broken down. The organs of the 
body have been found well preserved. These appearances will 
necessarily vary according to the duration of the case. When 
life is protracted, there may be the appearances of gastro¬ 
enteritis in a severe form. 

Two children, a boy mt. .*> years, and a girl ajt. 3 years, 
each swallowed a powder containing ten grains of tartarized anti¬ 
mony mi.xcd with a little sugar. It was stated that, in twenty 
minutes after taking the powders, they were seized with violent 
vomiting and purging, and great prostration of strength, fol¬ 
lowed by convulsions and tetanic spasms : there was also great 
thirst. I'he boy died in eight hours, and the girl in twelve or 
thirteen hours, after swallowing the dose. The bodies were 
inspected between four and five days after death. In that of 
the boy there was effusion of serum in the right pleura; the 
lower lobe of the right lung posteriorly was redder than natural, 
and the peritoneum was injected from recent inflammation. 
The mucous membrane of the duodenum was inflamed, and 
covered with a whitish-yellow viscid secretion ; this was ob¬ 
served throughout the intestinal danal, although the colour was 
of a deeper yellow in the large intestines : there was no ulcera¬ 
tion. The peritoneal coat of t]|e stomach was inflamed. The 
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mucous membrane of this organ was much inflamed, especially 
about the larger curvature, and at the cardiac orifice : there was 
no ulceration. The contents (about two ounces and a half of a 
dark grumous fluid, hating a slightly acid reaction) were adhe¬ 
rent to it; and in one case there was a patch of lymph. The 
tests used did not indicate the presence of antimony. With 
regard to other appearances, the tongue was covered with a 
white fur, and appeared soddened; the fauces were not in¬ 
flamed ; the windpipe and gullet had a natural appearance. On 
opening the cranium, the dura mater was found congested; the 
longitudinal sinus contained a coagnlum of lymph, and but little 
blood. The vessels of the surface of the brain were much iii- 
jeeted with dark blood, the whole surface having a deep purple 
colour. Every portion of the brain, when cut, presented many 
bloody points. The cerebellum and medulla oblongata were 
also congested ; there was no effusion in the ventriclc.s, or at the 
base of the brain. In the body of the girl, the morbid appear¬ 
ances were similar; there were also patches resembling the 
eruption of scarlatina, on the arms, logs, atul neck. The arach¬ 
noid membrane was more opaque than usual ; and on the 
mucous membrane of the stomach, where the inflammation 
was greatest, were two or three white spots, e.ach about.the 
sixe of a split pea, wdiich appeared to be the commencement 
of ulceration. (Mr. Hartley in Lancet, April 25, 1846, 460.) 
A girl, fct. 16, swallowed a* dose of tartarized antimon 3 ', 
amounting to from fort}’^ to sixty grains. There was severe 
vomiting in a quarter of an hour, and this w'as soon followed 
by purging : these symi>toms continued for about three hours. 
She also complained of pain and a burning sensation down 
the oesophagus. The vomited matters were of a dark colour. 
On tlie following morning she had recovered from the seve¬ 
rity of the sjunptonis ; but in tlie afternoon there was a re¬ 
lapse; She continually threw her head back, and screamed; 
the skin wxts warm and moist: the pupils were dilated ; and 
the knees drawn up. She died in about thirty-six hours after 
taking the poison, and during the six or eight hours previous 
to her death she was quite delirious. An inspection was made 
thirty-six hours after death. The throat appeared swollen ; 
the lungs were slightly congested: the heart was healthy, and 
contained about six drachms of fluid blood. The stomach 
contained sixteen ounces of a thick bloody fluid: at the 
greater fxtremity the coats were softened, and blood was 
effused tinder the mucous coat in several places. The small 
intestines contained a similar fluid with much mucus ; but 
there was no appearance of inflammation. Only slight traces 
of the poison were found in the contents of the stomach by 
the usual tests, the greater part having probably passed off bj* 
vomiting and purging. (Mr. Beale in Lancet, Jan. 21, 1854.) 
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la animals poisoned by this substance, it is common to find 
general inflammation of the alimentary canal. . 

Fatal dose. Period of death _The quantity of tartar 

emetic which is actually required to destroy life is unknown. 
It will probably depend in a great degree on whether active 
vomiting and purging have been excited or not; for these 
symptoms have not been present in all cases. Doses of from 
twenty grains to one ounce have been taken without destroy¬ 
ing life; although alarming symptoms of irritation have fol¬ 
lowed. In one case related by Orfila, a man, set. 50, took 
forty grains of tartarized antimony, and died in about four 
days. This was the only one out of five cases of poisoning 
by this substance quoted by Orfila which proved fatal. (Orfila, 
L 480.) Dr. Beck mentions a case in which fifteen grains 
of this substance in solution killed a child in a few weeks : 
vomiting and purging ensued, followed by convulsions and 
death. This case jjroves that a patient is not always saved by 
vomiting and purging; the fatal effects on such an occasion 
are probably due to rapid absorption. (See also Medical 
Gazette, vol. xliv. p, 334.) Dr. Pollock has recorded a case 
in which an adult was killed in ten hours by a dose of one 
drachm, in spite of early and violent vomiting. (Med. Gaz. vol. 
xlv. p. 801.) In two cases observed by Mr. Hartley, which have 
been elsewhere described (p. 540), ten grains killed each child in a 
few hours. A dose of four graifis, however, has been known to 
produce alarming symptoms. Dr. Lambert, who reports the case 
in Casper’s Wochenschrift, states that this dose gave rise to violent 
pain in the abdomen, vomiting, and purging. The patient then 
fell into strong convulsions, which lasted half an hour. He be¬ 
came speechless,—no pulse could be perceived, the skin-was 
cold, and it was supposed that he was dead. Stimulating fric¬ 
tions and poultices were employed, and he slowly recovered in 
about fourteen days. 

The medicinal dose of tartar emetic, in substance, as a 
sudorific and expectorant, is from 1-12th to l-8th of a grain; — 
to produce nausea, l-4th to one-half grain—to act as an emetic, 
1 to 2 grains. In the treatment of inflammatory diseases of the 
lungs it has been used in much larger doses, although not 
without dangerous results. (See p. 97.) 

Tartar emetic in small doses may occasion death by reason of its 
exerting a depressing influence on the action of the heart. Aged 
persons, or those who are debilitated by disease, might <^e under 
these circumstances from a dose or doses which would produce 
no injury to strong and healthy adults. The effects, however, 
should be clearly traced to the hetion of the poison, and not be 
owing to exhaustion as a result of disease. In Fetouary ;4fSd3, 
Mr. Wakley referred to me for examination a case, in whi«^ it 
was supposed that two doses of antimonial wine, equal to about 
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three grains of tartar emetic, had caused the death of a man who 
was in a diseased condition, by its remote effect upon the heart. 
No trace of antimony was found in the stomach or tissues, there 
were no symptoms to indicate poisoning, and under these cir¬ 
cumstances death could not be reasonably attributed to the 
medicine. The man died in about twenty hours afterwards, 
probably from exhaustion of the vital powers as a result of 
disease, and not from the action of this substance. 

Dr. Ilichardson prescribed for a delicate man, suffering from 
pneumonia and pleuritis, one-third of a grain of tartarized an¬ 
timony, to bo taken every four hours. In half an hour after 
he had taken the first dose he suddenly became restless, cold, 
and faint; he.then vomited, and soon afterwards was vio¬ 
lently purged. In three hours, although the pain at the chest 
had disappeared, the vomiting, purging, and prostration were 
extreme. There was little pulse, the surface was cold ; the legs 
were cramped. The case was similar to one of Asiatic cholera, 
and was evidently a case of poisoning by antimony. It was 
found that owing to an accident in dispensing, three grains of 
tartar emetic had been taken by the patient. On another 
occasion a stout, active man took fifteen minims of antimonial 
wine ( = l-16th of a grain of tartarized antimony). This small 
dose was prescribed, as the patient had informed him that he 
suffered severely from the effects of antimony. It produced in¬ 
cessant nausea for many hours. There was abdominal pain, 
with griping, faintness, general exhaustion, and great prostra¬ 
tion of strength. There was no purging. (Lancet, April 12, 
1856, p. 400.) At p. 99, I have recorded a case in which 
the l-24th part of a grain produced alarming symptoms. It 
has been hitherto supposed that the cases in which this poison 
has proved fatal have been but few; but I have elsewhere* 
reported thirty-seven, of which sixteen were fatal. The smallest 
fatal dose was in a child, — three-quarters of a grain, and in an 
adult, two grains; but in this case, there were circumstances 
which favoured the fatal operation of the poison (Guy’s Hospital 
Reports, Oct. 1857). 

Taking the facts hitherto collected, it appears probable, that 
under circumstances favourable to its noxious operation on the 
system (indicated by failure of pulsation and collapse), a dose of 
from ten to twenty grains, taken at once, might destroy an adult, 
and if taken in divided doses, a smaller quantity than this might 
suffice. Large doses are very uncertain in their operation. In 
two instances persons have recovered after taking quantities 
twice, and even eight times, as great as that which has proved 
fatal to a healthy man. In the Association Medical Journal for 
AprU^d, 1853, at page 281, will be found reported a case in 
wmtffi a physician took half an ounce of tartar emetic by 
mistake for Rochelle salts. Vomiting did not come on for half 
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an hoar; but under good medical treatment he recovered in a 
few days. In another case fifty-five grains caused the death of 
an adult in sixteen hours. In one instance a small- dose of this 
substance proved fatal by producing intestinal hmmorrhage. 
(See the same Journal, June 10, 1853, p. 513.) 

In reference to the fatal dose, it is rather to the effects pro¬ 
duced than to the actual quantity swallowed, that we are to look. 
As vomiting and purging generally occur speedily, and the poi¬ 
son is known to be ejected, it would be irrational to assume that 
the dose swallowed remained unaltered in the body. It is im¬ 
portant, therefore, not to fix the fatal dose by actual weight. A 
quantity which may destroy an infant, will not destroy an adult 
female, and a dose which may kill a delicate woman, or an old per¬ 
son. might not act fatally on a strong and.healthy man, A person 
labouring under disease may be more easily destroyed than one 
who is healthy, and lastly, there is that ever varying condition 
of idiosyncrasy, in which, as it is well known, there is a state of 
constitution that renders a i)erson more liable to be affected by 
antimoniul compounds, than other individuals apparently in pre¬ 
cisely the same conditiojis as to health, age, &c. Then, again, 
a dose of ten grains administered at once, may not be attended 
with the same amount of danger to life as the same quantity 
given in small doses over many days or weeks. 

Treatment. — This consists in promoting vomiting by the 
free administration of tepid vimter, mixed with butter, oil, or 
grease,—as well as of milk, or other diluents. The stomach- 
pump may also be used. Any vegetable infusion containing 
tannic acid, such as strong green tea. decoction of oak-bark, 
or Peruvian bark, may he given, This principle combines 
with oxide of antimony to form a compound insoluble in 
water; and if attended with no other benefit, it at least sus¬ 
pends the operation of the poison. This tannate of antimony 
is said to be inert; bnt it is easily dissolved by some vegetable 
acids (tartaric). Should the decoction not be at hand, Peru¬ 
vian bark may be given, cither in the form of tincture or 
powder. Gases are reported in which this treatment has been 
attended with the most decided benefit. 

CHEMICAL ANALTSI8. 

Tartarized antimony as a solid. — In the state of powder. — 1. 
Tartar emetic is easily dissolved by water, — it is taken up 
by fourteen parts of cold, and two of boiling water; the so¬ 
lution has a faint acid reaction, and an acrid caustic taste; it is 
decomposed by long keeping. It is insoluble in alcohol. 2. 
The powder treated with sulphuretted hydrogen water or hydro- 
sulphurct of ammonia acquires an orange or reddish-brown 
colour, and is thereby known from other poisonous metallic 
salts. 3. When heated in a reduction-tube, it is charred, but 



TESTS FOB TABTAR EUETIC IB SOLVTIOB. 


545 


does not melt before charring, like the acetate of lead. The 
metal is partiallj reduced by the carbon of the vegetable acid, 
and the decomposed mass has a greyish'blne metallic lustre. I 
have not found that a metallic sublimate is produced in this ex¬ 
periment by the heat of a spirit lamp. Heated on mica in air it 
is charred and evolves an odour of burnt tartaric acid. 4. When 
boiled with hydrochloric acid and metallic copper, a grey deposit 
of antimony takes place on that metal. The colour of the de¬ 
posit is violet, if the quantity be very small, and the deposit is 
black and pulverulent if very large. 

Tartarized antimony in solution. — 1. On slowly evaporating 
a small quantity on a slip of glass, it will crystallize in tetrahedra 
or in derivatives of the octahedron. If obtained from a very 
dilated solution, this crystallization is confused, and resembles 
that of arsenic. 2. Diluted nitric acid added to the solution, if 
moderately concentrated, throws down a white precipitate (sub- 
nitrate of antimony^: the other two mineral acids act in a simi¬ 
lar manner; but, as they precipitate numerous other metallic 
solutions, there are objections to them which do not hold with 
respect to nitric acid. The white jx^ecipitate thus formed pos¬ 
sesses the remarkable property of being easily and entirely re¬ 
dissolved by a solution of tartaric acid : — it is also soluble in 
potash, and in a large excess of nitric acid, so that if much of this 
acid be added at once, no precipitate is produced. The potash 
solution, when treated with nitrate of silver, gives a copious black 
precipitate insoluble in ammonia. 3. Ferrocyanide of potassium 
does not precipitate the solution, whereby tartarized antimony is 
known from most other metallic poisons. 4. Hydrosulphuret of 
ammonia or sulphuretted hydrogen gas, produces in the solution a 
reddish orange-coloured precipitate, differing in colour from 
every other metallic sulphuret. The dry precipitate is soluble 
in hydrochloric acid, and the solution gives a white precipitate 
when added to water (see infra). This is the special test for 
antimony. It will reveal the presence of 1-SOOth of a grain of 
tartar emetic, or, under favourable circumstances, the 1000th part 
of a grain of antimony. There arc no objections to the results 
obtained by this test. 

The foregoing tests, it will be observed, merely indicate the 
presence of oxide of antimony,^—but this is in realty the poison 
which we have to seek, — the cream of tartar with which it is 
combined being merely the vehicle ; and in a case of poisoning, 
this is no more the object of medico-legal research than if it were 
the vehicle for the administration of arsenic or corrosive subli¬ 
mate. It is, besides, well known that tartar emetic is the 
only salt of the oxide of antimony in a soluble form which is 
likely to be met with in medicine or diemistry. Should it be re¬ 
quired to prove the presence of cream of tartar, this may be 
done by filtering the liquid from which the oxide of antimony 
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has been entirely precipitated by sniphnretted hydrogen gas. 
On evaporating this liquid, the cream of tartar may be obtained. 

In liquids containing organic matter. — Tartar emetic is 
precipitated by tannic acid in all its forms, but not re'adily by 
albumen or mucous membrane; therefore it may be found partly 
dissolved in die liquids of the stomach, provided no antidote has 
been administered. The organic liquid should be filtered, and 
then strongly accidulated with tartaric acid. A current of sulphu¬ 
retted hydrogen gas is now passed into it; until there is no further 
precipitation. The sulphuret is collected, w'ashed, and dried. 
If it be the sulphuret of antimony, it will have an orange-red or 
brown colour, and will, when dried, be dissolved by a small 
quantity of boiling muriatic acid (forming sesquichloride of 
antimony) with the evolution of sulphuretted hydrogen. The 
boiling should be continued for several minutes. On adding 
this solution to a large quantity of water, a dense white pre¬ 
cipitate of oxychloride of antimony (powder of Algaroth or 
Algarotti, Mercurius Vita') falls down. This is characteristic 
of antimony. If it be objected that nitrate of bismuth undergoes 
a similar change when poured into water, hydrosulphuret of 
ammonia will easily enable the operator to distinguish the two 
metals; the antirnonial precipitate is turned of an orange-red 
colour by that solution, while the bismuthic precipitate is turned 
of a deep black. The antirnonial precipitate is easily dissolved 
by tartaric acid, that of bismuth is not 

A medical jurist must remember that the discovery of tarta- 
rized antimony iti the contents of a stomach is by no means a 
proof of its having been taken or administered as a poison; 
since it is frequently prescribed as a medicine, and often taken 
as such by persons of their own accord. We could only suspect 
that it existed as a poison, or had caused death, when the quantity 
present was large, and there were corresponding appearances of 
irritation in the alimentary canal. The presence of any quantity, 
if not lawfully administered as a medicine, is always a suspicious 
fact, and demands explanation.. In two cases of criminal ad¬ 
ministration in small doses, the quantity found in each body did 
not exceed three grains. The discovery of it in a medicinal mix¬ 
ture would not of itself be evidence of an intent to poison. 

If sulphuretted hydrogen gas fail to show the presence of an¬ 
timony in an organic liquid, then we must resort to the process 
described below for the detection of antimony in the tissues. 

Quantitative analysis. —The quantity of tartar emetic present 
in a liquid, may be determined by the weight of the washed and 
' dried sulphuret of antimony: one hundred parts of the dried 
sulphuret (sesquisulphuret) by weight, are equal to 202*78 parts 
of crystallized tartar emetic. 

Antimony in tlte tissues. Absorption and deposition .—The facts 
connected with the absorption, deposition, and elimination of 
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antimony have been already fully described (ante, p. 461. I 
have found, in accordance with the statements of Orfila, that in 
poisoning by tartar emetic, antimony is retained by the organs 
partly in a form soluble in water. A few ounces of the liver or 
other organ are cut into small pieces, and placed in a mixture 
of one part of pure hydrochloric acid (first proved to be free 
from antimony) and seven parts of water. ’The mixture is boiled, 
and while boiling, a small piece of thin copper foil, freshly bright¬ 
ened, or a piece of fine copper-gauze, raajrbe introduced. Sooner 
or later, according to the quantity present, antimony is deposited 
on the copper, producing a grey deposit, with a reddish-violet, 
or purple tint, if the quantity be small, or iron grey or black, if 
comparatively large. If no deposit is observed at first, the whole 
of the liquid must be boiled down on the copper before the 
inference is drawn that antimony is absent. If the copper be 
removed without any metallic tarnish or deposit upon its surface, 
there is no antimony present. If it has acquired a metallic de¬ 
posit, then, after well washing and drying it, further steps must 
be resorted to in order to determine that it is really antimonjy 
with which the copper is coated. Ilcinsch considered that anti¬ 
mony was sufficiently indicated : 1, by the colour of the deposit 
being violet; and 2, by the copper foil (when heated) yielding 
no distinct crystalline sublimate like arsenic; but it was long 
felt by chemists that these characters, afiirmative and negative, 
were not sufiScient for medical evidence. . In some researches on 
the subject in 1855,1 found that by deflagrating the coated gauze 
by small portions, with a small quantity of fused nitrate of soda 
or potash in a platina or porcelain capsule, that the deposit was 
immediately removed from the copper ; antimoniatc of soda was 
formed if the deposit was antimonial; and by acidulating the 
liquid with hydrochloric acid and passing into it a current of 
sulphuretted hydrogen, hydrated sulphide of antimony was pro¬ 
cured. A better method of corroboration has been suggested by 
Dr. Odling. (Guy’s Hospital Reports, October, 1856.) The 
copper with the supposed antimonial deposit is boiled in a small 
quantity of water, rendered feebly alkaline by pure potash, and 
coloured of a light crimson or pink tint, by the addition of a few 
drops of a weak infusion of permanganate of potash. In a short 
time, the copper loses the whole of the metallic deposit; the 
liquid becomes colourless, and a brownish substance (hydrated 
peroxide of manganese) falls down, which should be separated 
by filtration. A, few drops of hydrochloric acid are added to the 
filtered liquid, and a current of sulphuretted hydrogen passed 
through it. If the deposit were antimonial, antimoniate of potash 
would be first formed, and the antimony thrown down in the 
last stage as hydrated orange-red sulphide. Mr. Watson,_ of 
Bolton, has since suggested that the coated copper should be 
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boiled in a weak solution of potash only, the metal being partly- 
exposed to air by drawing it out of the allcaline liquid, and then 
again returning it. In this manner the antimony is gradually oxi¬ 
dized by the air in contact with an alkaline solution, and antimo- 
niate of potash is formed. In about five or ten minutes the copper 
will have lost the deposit, and the liquid may then be filtered, 
acidulated with hydrochloric acid, and treated with sulphuretted 
hydrogen. The orange-red sulphide of antimony, of its charac¬ 
teristic colour, is thrown down either immediately, or on allow¬ 
ing the liquid to stand for a few hours. This corroborative test 
for Reinsch’s process can be universally adopted, as potash is 
procurable when the permanganate may not be forthcoming. 
The precipitated sulphide obtained, may be too snfall to allow of 
the subsequent solution in hydrochloric acid, and precipitation 
by water; but this additional corroboration is not necessary 
under the circumstances. Potash may contain oxide of lead, 
and hydrochloric acid may contain antimony. These liquids 
should therefore be tested, and their purity clearly ascertained 
before they are employed for the purpose above mentioned. The 
permanganate of potash should also be tested in order to exclude 
the possibility of antimony being introduced by the chemical re¬ 
agents,—a proof rigorously insisted on when the quantity found 
is very small. 

The presence of antimony as an impurity in hydrochloric acid 
is not common. In the year 1856, a sample of this acid was 
sent to me, tvhich contained so much antimony, that on mixing 
it with water, it gave an abundant precipitate of oxychlo¬ 
ride. The acid had been employed with carbonate of soda in 
making nnfermented bread, and it had produced in a provincial 
town a large amount of sickness, the cause of which could not 
at the time be explained. 

Although antimony is not found to be a normal constittient of 
the healthy human body, it is obvious that by this and other 
channels, it may occasionally find its way into the system. Hence 
the great importance of not relying too much on the chemical 
evidence of its presence in small quantity, when there is no 
knowledge of symptoms preceding death, or of appearances in 
the dead body. 

Marsh’s process has also been employed in the search for an¬ 
timony in the tissues. A part of the liver or other organ is cut 
' into small pieces, and mixed with about half its weight of Con¬ 
centrated and pure sulphuric acid. The mixture is then heated 
to carbonization. The. dry carbonized residue is treated with a 
small quantity pf pure and strong hydrochloric acid. This acid 
liquid, drained from the carbonized mass, is introduced into 
Marsh’s apparatus, and the gas proceeding from it tested. 1, 
Previous to kindling, the antimonuretted hydrogen, if allowed 
to pass on a solution of nitrate of silver on paper, blackens it, 
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and sets free metallic silver; 2, when kindled, it burns with 
a pale, lemon-coloured flame, evolving a white smoke (oxide); 
3, a piece of cold glass acquires, when placed so as to intercept the 
l^me about its centre, a deep coal-black deposit, with grey rings; 
the bright metallic lustre of antimony appearing on the reverse 
side of the glass. The coal-black colour distinguishes this deposit 
from that of arsenic, which is hair-brown ; but a better corrobora¬ 
tive test is to pour on the deposit a few drops of sulphide of am¬ 
monium, and evaporate slowly to dryness. If the deposit be owing 
to antimony, an orange-red stain is left on the glass, not easily 
dissolved by a weak solution of ammonia. (See ante, p. 394.) 

This is said to be a more delicate process than that of Beinsch. 
Assuming that this is the case, it may be observed, that in 
medico-legal researches, it is not so much delicacy as certainty 
which is required for evidence; and certainty is abundantly 
supplied by Beinsch’s process, up to very minute fractions of a 
grain. Beyond this, whether Marsh’s or any other process be 
relied upon, it is not desirable to go. 

Detection after long periods .— Antimony, even in a soluble 
form, does not readily disappear from a dead body after interment. 
If a person dies with absorbed or free antimony in his body, some 
portion of the metal may be extracted, probably so long as the 
viscera remain. In the case of Ann Palmer, the body having been 
exhumed after an interment of fourteen months, antimony was 
found in the free state in all parts of the alimentary canal, and 
in the absorbed state, more or less in all the organs. One ovary 
alone yielded the fiftieth part of a grain. The antimony had 
partially undergone a chemical change, as a result of putrefac¬ 
tion. In the stomach, a portion had been converted to orange- 
yellow sulphurct, which dyed the coats in a streak or stain from 
the inside to the outside. In the rectum it was also partially 
changed to sulphuret. In this case, antimony manifested an 
antiseptie property like arsenic, for all the parts in which the 
metal was found were well preserved. In the case of Ann Bacon, 
whose body was exhumed in 1857, after toenty-dwe montAs’inter¬ 
ment, antimony was found in the intestines. The presenee of 
the metal was here traced to some small doses of anrimonial 
medicine which had been given to the deceased during her last 
illness, and shortly before her death. 

The plan adopted by MM. Millon and Laveran for the detec¬ 
tion of antimony in organic liquids (the urine) and solids, con¬ 
sists in the immersion of a freshly scraped bar of pure tin into 
the cold liquid, acidulated with about one tenth part, by measure, 
of pure hydrochloric acid. Antimony, if present, is deposited on 
the tin in a black powder. (Comptes Bendus, 1856, xxi. p. 637; 
Annu^re dc Chimie, 1846, p. 715.) There is no deposit with 
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arsenic under similar circumstances. This may suffice for patho¬ 
logical but not for medico-legal purposes. In the cases of anti- 
monial poisoning hitherto examined, the quantity of the poison 
found in a free state in the contents of the stomach and bowels, 
has been only a minute fractional proportion of the quantity 
swallowed. The amount of absorbed antimony found deposited 
in the organs is always small. In general, from one grain to 
three or four grains would probably be the whole amount that 
would be separated by chemical processes from those organs and 
parts of the body which are usually submitted to analysis for 
absorbed antimony. (Sec ante, p. 196.) 

Arsenic in antimonial compounds .—The crystals of tartar 
emetic occasionally contain traces of arsenic. If any antimonial 
preparation has been given medicinally to a person alleged to 
have died from arsenic, and traces only of arsenic are discovered 
in the dead body, a medical witness must be prepared for this 
objection to chemical evidence. Two persons were tried in France 
for a double murder by poisoning with arsenic; and arsenic and 
antimony were detected in the exhumed bodies. The presence 
of antitnony was accounted for by the fact that each of the de¬ 
ceased had taken before death an antimonial quack-medicine. 
An objection was made to the evidence, that the arsenic might 
have been mixed with the antimony as an ordinary adulteration 
in the medicine, none of which could be j>rocured. This view, 
however, was immediately set aside by the fact that the arsenic 
was in very large, and the antimony in very small proportion. 
It is obvious that such an objection could only hold cceteris pari~ 
bus when the arsenic was in minute quantity. (Gaz. M€d. 
Janvier 1846.)' This question might easily arise in England 
under the medicinal use of James’s powder, antimonial wine, or 
even of tartarized antimony, given as an emetic to remove a poison. 
Two cases have recently occurred in this country in which, al¬ 
though antimony was believed to be the cause of death, minute 
traces of arsenic were found associated with antimony in one of 
the organs of the body. The source of this contamination is to 
be traced to the jjresence of arsenic in the proportion of from 
l-60ih to l-20th of its weight in all the German and French 
sulphide of antimony. Metallic antimony contains from l-50th 
to l~200th part. The crystals of tartarized antimony which are 
.first formed are free Irom this impurity; but according to Mar- 
tius. the larger crystals which are principally formed in the 
mother-liquid contain arsenic. (Gmelin’s Handbook of Che¬ 
mistry, vol. iv. p. 317.) The use of arsenical sulphuric or hydro¬ 
chloric acid in the preparation of the compound may also prove 
an additional source of contamination. Oilila attributes some 
of the severe symptoms occasionally produced by antimony to 
this contamination with arsenic. (.Trait€ de Toxicologie, i. 616, 

. ^me ed., 1852.) 



F01S0N1N«1 BT CHBOBIDB OF ANTIMONY. 


551 


CBLOBIDE OF ANTIMONY. SESQTJICHLOBICE OB BUTTEB OF 

ANTIMONY. 

This is a highly corrosive liquid, varying from a light yellow 
to a dark red colour:—in the latter state containing generally a 
large quantity of iron. It is a powerful poison, but it is not often 
taken as such. Orhla mentions only one, and that a doubtful 
instance, which occurred nearly two hundred years ago. I have 
collected reports of four cases, in three of which recovery took 
place, while the other was fatal. 

Symptoms .—In 1836, a boy, set. 12, swallowed by mistake 
for ginger-beer four or five drachms of a solution of butter of 
antimony. In half an hour he was seized with vomiting, which 
continued at intervals for two hours. There was faintness, with 
general weakness and great prostration of strength. Ilemedial 
means were adopted, and the next day the chief symptoms were 
heat and uneasiness in the mouth and throat, with pain in swallow¬ 
ing. There were numerous abrasions on the mucous membrane 
of the mouth and fauces ; and there was slight fever, from which 
the boy quite recovered in about eight days. 

In a second case whkh occurred in 1841, about a table- 
spoonful of chloride of antimony was given, by mistake for 
antimonial wine, to a boy set. 10 Immediately on drinking 
it, the boy seemed choked: — his features were set, and he was 
unable to speak for some minutes. He vomited freely, — gruel 
was given to him, which wsis rejected : he complained of great 
pain in his throat. Medical assistance was sent fur, and about 
two hours after swallowing the poison, the child laboured under 
the following symptoms. The features were jiale and collapsed, 
the eyes sunk, — the pupils dilated and inactive, — the skin 
cold, — the mouth filled with a thick tenacious transparent 
mucus,—nausea, vomiiing,—pulse 80 and small, and breathing 
heavy. He was in a kind of stupor, from which he could, how¬ 
ever, be roused to answer questions rationally. He felt a severe 
burning pain in the throat, extending to the stomach,—in¬ 
creased by deglutition. Under active medical treatment, these 
alarming symptoms were removed ; on the following day it was 
observed, that there were patches of a bright scarlet colour in 
the throat, with difficulty of swallowing. In the course of a few 
days the boy recovered. The third case occurred to Mr. Bancks, 
of Stourbridge. On the 16th November, 1846, a boy, set. 
7, swallowed two drachms of chloride of antimony, sent in 
mistake by a druggist, who immediately discovered his error 
and applied for medical assistance. There was excoriation of 
the mouth and throat; the skin was cold and clammy; pulse 
small and accelerated; burning pain in the stomach, with swelling 
of the abdomen, and incessant vomiting. Magnesia diffused in 
water, a decoction of bark and strong tea, were given at intervals 
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until 8 P.M., when there appeared much loss pain in the stomach. 
The hoy gradually recovered, and in four days was out of danger. 
For the next few days he continued to improve, and was soon 
iu perfect health again. It is worthy of remark that the child 
had taken no food on the morning he swallowed the poison, — 
a circumstance much against the chance of recovery. (Prov. 
Med. Journ. Dec. 23, 1846.) Another case of recovery from a 
dose of an ounce is reported in the Lancet, Feb. 26, 1848, p. 230. 

The only fatal case which I have met with, was commu¬ 
nicated to me by Mr. Mann, of Bartholomew Close. An army 
surgeon swallowed, for the purpose of suicide, from two to three 
ounces by mca.'<urc of chloride of antimony. About an hour 
afterwards, he wtis seen by Mr. Mann. There was entire prostra¬ 
tion of strength, with coldness of the skin, and incessant attempts 
to vomit. Severe griping pains were felt in the abdomen ; and 
there was a frequent desire to evacuate the bowels, but nothing 
was passed. In the course of a few hours reaction took place, the 
pain subsided, and the pulse rose to 120. There was now a strong 
disposition to sleep, so that he api)fcared as if labouring under the 
effects of a narcotic poison. In this state he continued until he 
died, — ten hours and a half after he had swallowed the poison. 

Appearances after death ,—The interior of the alimentary 
canal, from the mouth downwards to the middle of the small 
intestines, presented, in the above-mentioned case, a black ap¬ 
pearance, as if the parts had been charred. In general, there 
was no mucous membrane remaining, either on the stomach or 
elsewhere; only a flocculent substimcq, which could be easily 
scraped off with the back of the scalpel,-leaving the submucous 
tissues and the peritoneal coat. All these parts were so soft that 
they were easily torn with the fingers. 

Treatment .—The free exhibition of magnesia in milk, as well 
as of substances containing tannic acid. 

CHEMICAL ANALTSIS. 

If any portion of the chloride be left in the vessel, it may be 
tested by adding a few drops to a large quantity of water, when 
the whitish-yellow oxychloride of antimony will be precipitated ; 
the supernatant liquid will contain muriatic acid, which may be 
detected by nitrate of silver. It has been already obsert'ed, that 
the only objection to this mode of testing, is, that the salts of 
bismuth axet also decomposed by water; but the precipitate in 
this easels insoluble in tartaric acid, and is blackened by hydro- 
sulphuret of ammonia; while in the case of antimony, it is 
soluble in that acid, and is changed to an orange-red colour by 
the hydrosulphuret. The precipitated oxide of antimony is 
soluble in potash; and on adding nitrate of silver to the potash- 
solution, a dense black precipitate is formed insoluble in am¬ 
monia. I^itrate of silver added to the chloride gives a mixed 
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precipitate of chloride of silver and oxide of antimony,— the 
former being soluble in ammonia. , If the chloride contain much 
iron, the colour of the precipitate will be obscured. Ferrocyanide 
of potassium has no effect on a solution of tartar emetic, but it 
precipitates the chloride of antimony of a yellow-white; or if 
much iron be present, Prussian blue is abundantly thrown down. 

Organic liquids or solids .—The chloride, as a corrosive, com¬ 
bines with the animal tissues. The antimony may be separated 
in such cases by boiling them in muriatic or nitro-muriatic acid. 
By this process, the organic matter will be decomposed and 
entirely destroyed,—the antimony being recovered on evapora¬ 
tion to dryness, and treating the residue with strong hydro¬ 
chloric acid. The liquid may then be further tested by the 
process of Marsh or Kcinsch. 

A case of attempted poisoning by the administration of the 
GLASS (vitrefied oxysulphuret) of antimony in soup, is re¬ 
ported by Chaussier. There appears to have been no doubt that 
some of the substance was swallowed : tlie man was seized after 
the meal with pain in the bowels and vomiting. He died in 
nineteen days. On inspection, no appearances indicative of 
poison were met with in the alimentary canal, and an opinion 
was given that the deceased had died from malignant fever. 
(Memoires et Bapports, 330.) 

PBEPARATIONS OF ZINC. SULPHATE OF ZINC. WHITE VITKIOL 
QK WHITE COPPERAS. 

Symptoms and appearances. — The symptoms produced by an 
over-dose of sulphate of zinc' are pain in the abdomen and vio¬ 
lent vomiting, coming on almost immediately, and followed by 
purging. After death, the stomach has been found inflamed. The 
sulphate appears to act as a })urc irritant; it has no corrosive 
properties. This salt may cause death indirectly as the result 
of exhaustion from violent vomiting, when an ordinary dose 
has been given to a person already debilitated by disease. (Med. 
Times and Gaz., July 16, 1853, p. 78.) Dr. Gibb has reported 
a case of poisoning by tliis substance, in which a lady recovered 
after taking sixty-seven grains. (Lancet, May 17, 1856.) 

Tommasint relates, that a lady swallowed, by mistake, one 
ounce of sulphate of zinc. Among the first symptoms were 
violent pains in the stomach, vomiting and convulsions, in fact, 
severe irritation. The pain continued for some time. There 
was paleness of the countenance, coldness of the limbs, irregular 
pulse, cold sweats, and fainting. This state of collapse was 
alarming. Stimulants were given. At night, besides pain in 
the abdomen and unnatural heat, th^re was fever with other 
symptoms of reaction. Inflammation of the stomach supervened. 
It was some time before recovery took place. (Della nuova 
dottrina med. Italiana, 1817, p. 57.) 
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Treatment .—Tepid water, with milk or albumen, should be 
freelj given to proniote vomiting. Any infusions containing 
tannic acid may be employed, such* as tea, oak-bark, or Peru¬ 
vian bark. If the poison should have entered into the intestinal 
ct^nal, a fact indicated by severe pain in the lower part of the 
abdomen, emollient encmata may be administered. 

Chemical analysis. — The pure sulphate is seen in white pris¬ 
matic crystals, closely resembling in appearance sulphate of 
magnesia and oxalic acid ; from oxalic acid it is distinguished by 
remaining fixed when heated on platina foil,—from the sulphate 
of magnesia, by tests applied to its solution. It is readily dissolved 
by water, this fluid taking up about one-third of its weight at 
common temperatures. Analysis of the solution. — The solution 
in water has a slightly acid reaction. The following tests may 
be used for the detection of oxide of zinc. 1. Ammonia gives a 
white precipitate, soluble in an excess of the alkali. 2. Sesqui- 
carbonate of ammonia-, a white precipitate, also soluble in a large 
excess of the test. 3. Ferrocyanide of potassium, a white preci¬ 
pitate. 4. Sulphuretted hydrogen and hydrosulphuret of ammonia, 
a milky-white precipitate, provided the solution be pure and 
neutral, or nearly so. If the solution be very acid, sulphuretted 
hydrogen produces no effect whatever. Nitrate of baryta will 
serve to indicate the presence of sulphuric acid. 

In organic mixtures .—If the sulphate of zinc be dissolved, a 
current of sulfihuretted hydrogen gas may be passed into the solu¬ 
tion ; the presence of zinc is immediately indicated by a milky- 
white froth — the sulphuret may be collected, and decomposed 
by lioiling it with muriatic acid. The solution may be then 
tested for zinc. 

In the tissues. —If the salt of zinc be decomposed, and we have 
to search for it in the mucous membrane of the stomach, or in 
the substance of the liver, it inay be cut up and boiled in strong 
nitric acid. The viscera may be also incinerated with flux, and 
the zinc procured in the metallic state, or dissolved out of the 
residue by muriatic acid. 

CHLORIDE OF ZINC. 

The chloride of zinc is sold to the public as a disinfectant, 
under the name of “ Sir W. Burnett’s Fluid.” This is a highly 
concentrated solution of the pure or sometimes impure chloride 
of the metal ; it has been taken by accident in several cases, and 
in one instance was supposed to have been criminally adminis¬ 
tered as a poison. It is e'ither colourless like watei*, and in this 
state has been fatally mistaken for “fluid magnesia,” or yel¬ 
lowish coloured from the presence of oxide of iron. 

In one case it was taken by mistake for pale ale, and caused 
alarming symptoms. On two occasions it has caused death 
by its having been administered by mistake for “ fluid mag- 
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nesia.’’ In August 1856, it gave rise to a fetal accident in one of 
the American steamers. It was served to the Rev. T. Marsh, 
a passenger, by mistake for mineral water. It is stated that he 
did not swallow more than a mouthful, as he immediately 
perceived a burning sensation in his throat. He died from the 
effects on the fourth day. Most of these accidents have occurred 
from carelessness in keeping this noxious fluid in ordinary wine 
or medicine bottles, and in proximity to innocuous liquids which 
resemble it. 

Symptoms. — The symptoms are immediate. In a case re¬ 
ported by Dr. Stratton, about two ounces of a solution contain¬ 
ing only twelve grains of the chloride were swallowed. The 
patient immediately felt pain and nausea ; vomiting followed, 
and she recovered, but suffered from some indisposition for three 
weeks. In a second case, a wine-glassful, equivalent to at least 
two hundred grains of solid chloride, was swallowed. The man 
instantly experienced burning pain in the gullet, burning and 
griping pain in the stomach, great nausea, and coldness. Yomit- 
ing came on in two minutes ; the legs were drawn up to the 
body; there was cold persi)iratioti, with other signs of collapse. 
The man perfectly recovered in sixteen days. (Ed. Med. and 
Snrg. Journal, Oct. 1848, p. 335 ; and British American Jour¬ 
nal, Dec. 1848, p. 201.) Other cases show that the concen¬ 
trated liquid has a strong corrosive action locally, destroying the 
membrane of the mouth, throat, gullet, and stomach. There 
has been frothing of the mouth, with general lividity and cold¬ 
ness of the skin. In a case in which only a mouthful, i. e. from 
four to six drachms of the fluid had been swallowed, the patient 
experienced giddiness and loss of sight, with immediate burning 
heat in the stomach ; vomiting and purging came 'on, and the 
fornjer symptom continued for a week. There was so much 
irritability of the stomach for a period of three weeks, that the 
patient became greatly reduced. Among the early .symptoms 
was loss of voice, which did not return for five weeks. (Med. 
Times, Oct. 11, 1851, p. 382 ; and Nov. 8, i85l, p. 497.) Dr. 
B- Hassall has reported a case in which the nervous symptoms 
were strongly marked, and were of a peculiar kind. Three 
ounces of “ Burnett’s Fluid” were swallowed. There was imme¬ 
diately a sense of constriction in the throat, with a hot burning 
sensation in the stomach. It is worthy of remark, that there 
was no pain in the mouth, and there was no appearance of cor¬ 
rosion in this cavity or on the lips. There was incessant vomit¬ 
ing, the vofeited matters consisting of thick mucus streaked 
with blood, and some portion of mucous membrane was dis¬ 
charged. There was no purging until the third day, when tne 
discharges from the bowels had a coffee-ground appearance. 
After the lapse of a fortnight, a train of nervous symptoms set 
in, indicated by a complete perversion of taste and smell. The 
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patient appears to have recovered in about three months. (Lan^ 
cet, Aug. 20, 1853, p. 159.) 

Mr. Allanson, of Sheffield, communicated to me the following 
case, which occurred in July 1854. A woman, set. 28, swallowed 
an ounce of a strong solution of the chloride, which had been sold 
to her as disinfecting fluid. In two hours she was lying on her 
back in a state of great excitement. The face was flushed, the eyes 
were turned, a frothy saliva was issuing from the month, the 
hands and feet were cold, and the pulse was scarcely perceptible. 
Sue was perfectly conscious, and complained of a burning sen¬ 
sation in the mouth, throat, and stomach. The tongue was 
found swollen, and the mucous membrane red, but there was no 
excoriation. It was at first supposed that she had swallowed 
oil of vitriol. In spite of treatment, she died in four hours after 
she had taken the poison. While she survived there was fre¬ 
quent vomiting, but the most prominent symptom was severe 
pain in the stomach and throat. 

Appearances after death. — Out of ten cases of which I 
have collected the particulars, there have been six deaths. In 
one, an infant, a3t. fifteen months, the lining membrane of the 
month and throat was white and opaque. The stomach was 
hard and leathery, containing a liquid like curds and whey. 
Its inner surface was corrugated, opaque, and tinged of a dark 
leaden hue. The lungs and kidneys were congested. The fluid 
of the stomach was found to contain chloride of zinc. (Med. 
Times, July 13, 1850, p. 47.) A seaman, set. 21, swallowed 
about half a pint of Burnett’s solution. The case proved fatal 
in spite of treatment, and the appearances (twenty-five hours 
after death) were as follows ;—The, neck was swollen, the hands 
were clenched. There was great livid ity of the body and arms. 
The stomach externally was reddened ; the mucous membfane 
was of a deep purple colour, and partially corroded and de¬ 
stroyed. The pyloric or intestinal opening was constricted, and 
the mucous membrane at this part looked os if caustic had been 
applied to it. The upper part of the gullet was constricted and 
of a purplish colour : the mucous membrane of the remainder 
covered with a fine false membrane, with a loose coagulum of 
recently exuded lymph in the centre. The upper part of the 
small intestines (duodenum) was of a purplish colour, and 
intensely red for about six inches. There were some red patches 
in the jejunum, and small emphysematous patches near the lower 
part of the small intestines. The lungs were congested, and the 
right lung contained a bloody serum. The heart was normal j 
the ventricles were filled with dark coagula of blood. In the 
head, the membranes (dura mater) contained more blood than 
usual, and there , was a general congestion of vessels on the sur¬ 
face of the brain, as well as at the base. The grey matter was 
darker than usual, and the right choroid plexus was enlaiged. 
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(Dr. J. Rose, Lancet, Sept. 12, 1857, p. 271.) In Mr, Allanson’s 
case (supra) the body was examined fifty-three hours after death. 
The Btom^h was much distended, of a pale leaden hue, and the 
veins were dark and prominent. The under surface of the liver, 
where it was in contact with the stomach, had the same ap¬ 
pearance. The intestines and the other viscera were healthy. 
The stomach contained a quantity of fluid. The coats were of 
the consistency of thin tripe, and were much thickened at the 
intestinal end. None of the fluid taken had passed through the 
pylorus. Well-marked papillaa of a dirty white colour covered 
the whole mucous membrane. The gullet was much inflamed. 
The epithelial membrane was white and easily detached, 
appearing like a false membrane. The lungs and heart were 
perfectly healthy. Chloride of zinc was detected in the 
stomach. 

These facts show that the concentrated solution of chloride of 
zinc is'both a corrosive and an irritant poison, exerting also a 
powerful action on the nervous system. In a case which proved 
fatal at Guy’s Hospital in 1856, the coats of the stomach were 
excessively thickened, and had a leathery consistency. The 
chloride of zinc may destroy life either by producing stricture of 
the gullet, or by its chemical action on the lining membrane of 
the stomach leading to a loss of power of digestion, emaciation, 
and exhaustion. 

Treatment. — The free use of albumen and emetics. 

Analysis. — The chlorine may be detected by nitrate of silver 
—the zinc by the tests above described. (See p. 554.) All 
the samples which I have examined, with one exception, con¬ 
tained iron. The properties of this liquid became a subject 
of inquiry in Richards v. Cocking (Guildhall Summer Sittings, 
1858). The plaintiff’ charged the defendant, a druggist, with 
having supplied him with liurnett’s fluid in place of fluid mag¬ 
nesia. There was medical evidence that the plaintiff' had suf¬ 
fered frdm such symptoms as chloride of zinc would produce, 
and he obtained a verdict. On this occasion I examined the 
liquid usually sold as Burnett’s fluid. 1 found that it had a sp. 
gr, of 1:494,—that it had an oily consistency, and was frothy 
when shaken. It coagulated albumen even when much diluted, 
and strongly corroded animal matter. One fluid ounce of 
it by measure contained 372 grains of solid chloride of zinc. It 
is a most dangerous substance, and is liable to be fatally mis¬ 
taken for numerous innocent medicines. 

In the tissues. — Chloride of zinc may be detected in the 
tissu^ by the process of incineration in a porcelain capsule, and 
digesuon of the ash in water, or by carbonizing the organ by 
nitric acid. It is important to bear in mind that this salt is 
occasionally used for embalming or preserving dead bodies } 
hence the discovery of it is of ifa^ no proof of poisoning. 
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CARBONATE OR ZINC (CABAMINE). 

This compound does not appear to have any poisonous action; 
and it would probably require to be given in large j^oantity to 
produce any effect. Carbonate of zinc is the white substance 
which is formed on the metal when long exposed to air and 
moisture. Its effects may become a subject of investigation as a 
matter of medical police, since zinc is now much used for roof¬ 
ing, and also in the manufacture of water pipes and cisterns. 
(See Ann. d’Hyg. 18.37, 281, ii. 352 ; also Edinburgh Monthly 
Journal, Aug. 1850, p. 181.) 

PREPARATIONS OF TIN. 

The only preparations of this metal which require to be noticed 
as poisons are the Chlorides or Muriates, a mixture of which is 
extensively used in the arts, under the name of Dyer's Spirit 
The salts may exist in the firm of whitish-yellow crystals ; but 
more commonly they are met with in a strongly acid solution, in 
water. They arc irritant poisons ; but so seltlom used as .such, 
that only one death occurred from them in England and Wales 
during a period of two years. 

PREPARATIONS OP SII.VBR. 

Nitrate of Silver. Lunar Caustic. Lapis Infemalis. —This 
substance, which is commonly met with in small sticks of a white 
or dark grey colour, is readily soluble in distilled water ; in 
common water it forms a milky solution. It acts as a power¬ 
ful corrosive, destroying all the organic tissues with which it 
comes in contact. There are at least two cases on record in which 
it has proved fatal in the human subject: one of these occurred 
in 1837-8, but the particulars are unknown. The symptoms come 
on immediately, and the whitish flaky matter vomited is rendered 
dark by exposure to light. The presence of dark-coloured spots 
on the skin will also indicate the nature of the poison, 

• 

PREPARATIONS OP GOLD. 

Perchloride. —This is the only preparation of gold which re¬ 
quires notice. It is a powerful irritant poison, acting locally like 
the nitrate of silver. Nothing is known of its effects on' the 
human subject ; but in administering it to animals, Orflla has 
found extensive inflammation, and even ulceration, of the mucous 
membrane of the stomach. (Toxicologie, ii. 30.) The metal is 
absorbed and carried into the tissues, but its poisonous action 
appears to be wholly independent of absorption. 

PREPARATIONS OP IBON. 

Sulphate of Iron. Copperas. GreenVitrid. —This compound 
has been several times administered with malicioas intention. 
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One death from it took place in 1837-8. It cannot, however, be 
a very active preparation ; for a girl who swallowed an ounce 
of it recovered, although she stiflFered for'some hours from violent 
pain, vomiting, and purging. (Christison on Poisons, 506.) 
Green vitriol or copperas is sometimes given as an abortive. A 
suspicious case is reported, in which a woman far advanced in 
pregnancy, but enjoying good health, was suddenly seized at 
midnight with volhiting and purging, and died in about fourteen 
hours. The .body, which had been buried, was disinterred, and 
iron was found in large quantity in the viscera. The symptoms are 
not always of this violent kind. In a case which occurred to M. 
Chevallier, a man gave a large dose of sulphate of iron to his 
wife. There was neither colic not vomiting. The woman lost 
her appetite, but ultimately recovered. In another case reported 
by the same authority, a woman was tried and convicted of poi¬ 
soning her husband with sulphate of iron: but in consequence of 
the great diversity of oi)inion among the scientific witnesses at the 
triki respecting the poisonous properties of this mineral salt, and 
the dose in which it would be likely to operate injuriously, the 
Court and Jury recommended that the sentence of death should 
not be carried into execution. (Ann. d’Hyg. 1851, i. p. 165.) The 
reader will find some additional remarks in reference to the ac¬ 
tion of the sulphate of iron on the body, by the late M. Orfila, 
iif the same Journal, 1851, ii. 337. 

External application. —A case which seems to show that this 
substance may really act through the skin, has been reported by 
Mr. Moore, of York. A healthy boy, set. 14, after having 
been employed in picking crystals from the vat in which sulphate 
of iron was set to crystallize, was attacked with headache and 
sickness. He vomited several times, felt pains in the calves of 
his legs, and colicky pains in the abdomen : at the same time 
his limbs became contracted. The boy had previously com¬ 
plained that the liquor of the crystals, into which he was con¬ 
stantly dippiRg his hands, had cracked his fingers. In the course 
of a week or ten days, these symptoms disappeared under treat¬ 
ment. (Med. Gaz. xxx. 351.) No other cause could be assigned 
for this singular attack, than the Sequent contact of the hands 
with a saturated solution of the green sulphate of iron. 

Chemical analysis. —This substance is generally met with in 
crystals of a sea-green colour. It is readily soluble in water. 1. 
Ferrocyanide of potassium added to the solution, gives a greenish 
blue precipitate, becoming of a deep blue by^posure to the air. 
2. Hydrosulphuret of ammonia gives a Imk precipitate. 3. 
Nitrate of baryta will show the presence ofUi^huric acid. 

Muriate of Iron. Tincture of Sesquichloride of Iron.—This is 
an acid solution of peroxide of iron with alcohol. It is of a deep 
red colour, and is much used in medicine. Hr. Christison re¬ 
lates an instance in which a man by mistake strallowed an ounce 
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and a half of this liquid: the sjrmptonjs were somewhat like those 
produced by muriatic acid. He at first rallied, but died in about 
five weeks. The stomach was found partially infiamed, and 
thickened towards the lesser end. This salt has beeipmuch used 
for criminal purposes in France. (See Medical Gazette, vol. 
xlvii. p. 307: also Ann. d’Hyg. 1860, i. p. 180, 416; and, 1851, 
i. p. 155, ii. 337.) A case was reported to the Westminster 
Medical Society, in November 1842, in whidh a girl, set. 15 
five months advanced in pregnancy, swallowed an ounce of the 
tincture of muriate of iron in four doses in one day, for the pur¬ 
pose of inducing abortion. Great irritation of the whole urinary 
system followed; but this was speedily removed, and she recovered. 
Another case of recovery from a large dose of this preparation 
has been reported by Mr. Amyot. A healthy married female 
swallowed, by mistake for an aperient draught, one ounce and a 
half of the tincture of muriate of iron. She immediately ejected 
a portion, and violent retching continued for some time. There 
was great swelling of the glottis, with cqugh, and difilcoltylbf 
swallowing. These symptoms were followed by heat and dry¬ 
ness of the throat, with a pricking sensation along the course of 
the gullet and stomach; and in the afternoon a quantity of dark 
grumous blood was vomited. The motions were black, owing 
doubtless to the action of sulphur upon the metal. In about a 
month the patient was perfectly restored to health. (Provincial 
Journal, April 7 and 21, 1847, 180.) Another case of recovery 
from a large dose has been reported by Sir James Murray. The 
patient, set. 72, swallowed by mistake three ounces of the tin’eture 
in a concentrated state. The tongue soon became swollen; a 
ropy mucus flowed from the mouth and nose; there was croupy 
respiration, with a sense of impending suffocation. The pulse 
was feeble, the skin cold and clammy, and the face swollen .and 
livid. A castor-oil mixture brought away inky evacuations, and 
the patient rapidly recovered. (Dub. Med. Press, Feb. 21, 1849.) 
This liquid has 'been used in large doses for the purposes of 
criminal abortion. 

Chemical analysis.— chlorine may be detected by nitrate 
of silver and nitric acid, while the peroxide of iron is immediately 
iq4k!ate4 by a precipitate of Prussian blue on adding a solution 
oilPsifrC^anide of potassium. 

PREI'AKATIONS OF BISMUTH. 

Su^itrate of Bismuth. Pearl-white. Magistery of Bismuth .— 
This substance, in n dose of two drachms, caused the death of an 
adult in nine days. There was burning pain in the throat, with 
vomiting and purging, coldness of the surface, and spasms of 
the arms and legs, — also a strong metallic taste in the mouthl 
On inspection, the throat,larynx, and gullet were found inflamed; 
and there was inflammatory redness in the stomach and through- 
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ont the intestinal canaL (Sobernheim, 335.) In a case raen" 
tioned by Dr. Traill, a man took by mistake six drachms of the 
subnitrate, in divided doses, in three days. He suffered from 
vomiting -and pain in the abdomen and throat, but finally reco¬ 
vered. (Outlines, 115.) These cases are sufficient to prove that 
a substance very slightly soluble in water may exert a powerfully 
poisonous action on the human system. 

PREPARATIONS OP CHROMIUM. 

Bichromate of Potash. Symptoms. —Well-observed instances 
of poisoning by this compound, which is now extensively^sed 
in the arts, are rare ; and therefore, the details of the following 
case, communicated to the Medical Gazette (xxxiii. 734) by Mr. 
Wilson of Leeds, are of practical interest. A man, aged sixty- 
four, was found dead in his bed twelve hours after he had gone 
to rest; he had been heard to snore loudly during the night, but* 
this had occasioned no alarm tp his relatives. When discovered, 
he was lying on his left side, his lower limbs being a little drawn 
up to his body: his countenance was pale, placid, and coifiposed; 
eyes and mouth closed ; pupils dilated; no discharge from any 
of the outlets of the body; no marks of vomiting or purging, nor 
any stain upon his hands or person, or u])on the bed linen or 
furniture. The surface was moderately warm. Some dye-stuff, 
in the form of a black powder, was found in his pocket. Appear^ 
ances .— On inspection, the brain and its membranes were healthy 
and natural ;*there was neither congestion nor effusion in any 
part. The thoracic viscera were equally healthy, as well as those 
of the abdomen, with the exception of the liver, which contained 
several hydatids. A pint of a turbid inky-looking fluid was 
found in the stomach. The mucous membrane w'as red and very 
vasoalar, particularly at the union of the greater end with the 
gullet; this was ascribed to the known intemperate habits of the 
deceased. In the absence of any obvious cause for death, poison 
was suspected ; and on analysing the contents of the stomach 
they were found to contain bichromate of potash. The dye- 
powder taken from the man’s pocket con^ted of this salt mixed 
with cream of tartar and sand. It is worthy of remark that there 
was neither vomiting nor purging. The salt docs not appear 
to have operated so much by its irritant pi-operties as by its in¬ 
direct effects on the nervous system. This, however, is by no 
means an unusual occurrence, even with irritants far more 
powerful than the bichromate of potash. A case has been com¬ 
municated to me by Mr. Bishop of Kirkstall, in which a boy 
recovered from the effects of a dose of this salt only after the 
lapse of four months. The first symptoms were pain, vomiting, 
dilated and fixed pupils, cramps in the legs, and insensibility. 
His recovery was due to early treatment. (See Guy’s Hosp. 
Beports,'Oct. 1850, p. 214.) 
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562 


BIOHBOMATS OF FOTASH. AKALTSIEt. 


There can be no donbt that bichromate of potash is an active 
poison. Mr. West has published a case from which it appears 
that a medical man, who had inadvertently tasted a solution of 
it, suffered from severe symptoms resembling those of Asiatic 
cholera. (Provincial Journal, Dec. 24, 1851, p. 700.) Dr. Baer 
of Baltimore has reported the following case. A man, in draw¬ 
ing off a solution of the bichromate by a syphon, accidentally 
received a small quantity into his mouth. In a few minutes ho 
perceived great heat in the throat and stomach, and this was fol¬ 
lowed by violent vomiting of blood and mucus. The vomiting 
continued incessantly until his death, which took place in five 
hours. On dissection, the mucous membrane of the stomach, 
duodenum, and about one-fifth of the jejunum, was destroyed in 
patches. (Beck’s Med. Jur. 823.) In this instance the salt 
acted us an irritant. 

Treatment. —Besides emetics, carbonate of magnesia or chalk, 
mixed up in a cream with water, should be given. 

Chemical Analysis. —This is an acid salt, easily known from 
all the other metallic poisons, by its crystals having a deqp 
orange-red colour. It is readily soluble in water, and the solution 
has the rich orange-colour of the salt. It has an acid reaction. 
It may be identified by the following tests:—1. Nitrate of silver 
precipitates the solution of a deep red colour. 2. Acetate of lead 
precipitates it of a bright yellow. 3. Sulphuretted hydrogen gas 
produces with it a dingy green precipitate. Potash may be dis¬ 
covered in it by the action of chloride of platina. ' 

SALTS OP PLATINA, PALLADIUM, AND OTHKR MFTALS. 

The salts of Platina, Palladium, Iridium, Rhodium, Os¬ 
mium, Cobalt, Nickbl, Manganese, Cerium, and Uranium, 
also possess an irritant action, partly depending on the fcids 
with which they are combined. According to the experiments 
of Gmelin on animals, the Oxide op Osmium appears to be the 
most active poison among them. They are products of art not 
met with in common life ; and, so far as I can ascertain, they 
have never been take# as poisons by man. It is unnecessary, 
therefore, to occupy space by detailing the chemical processes 
whereby they may be identified; these will be found fully de¬ 
scribed in all works on chemistry. This concludes the history of 
the Mineral Irritant Poisons. 
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CHAPTER 32. 

MODE OP ACTION OP VEGETABLE IRRITANTS - SAVJN - 

SYMPTOMS AND APPEARANCES-ITS ACTION AS AN ABORTIVE 

-CROTON SEEDS AND OIL-COLCHICUM-HELLEBORE- 

CANTHARIDES, OR SPANISH PLIES-SYMPTOMS-APPEAR¬ 
ANCES -PATAL DOSE-ANALYSIS. 

The poisonous substances of an irritant nature which belong to 
the vegetable and animal kingdoms, are very numerous as a class ; 
but it will here be necessary to notice only those which have 
cithercaused death, or given rise to accidental poisoning. The true 
vegetable irritants, soon after they are swallowed, produce severe 
pain in the abdomen, accompanied by vomiting and puiging. 
There are rarely any cerebral symptoms, and no c^yulsions. 

It must be admitted, however, that the operati^f of many of 
them is by no means clearly defined. Stupor, delii^um, and con¬ 
vulsions are occasionally observed as secondary effects : hence 
the distinction between some vegetable irritants and those which 
are^assigned to the neurotic class is purely arbitrary. Further 
experience may hereafter lead to a better knowledge of their 
modus operandi, and to an improved classification. One circum¬ 
stance is worthy of remark. The effects of neurotic poisons can 
commonly be traced to the presence of a poisonous alkaloid in 
the vegetable. Among the irritants, the effects appear to be 
principally due to the presence of an acrid oil or resin. There 
are two, the Delphinium Staphy^agria and Colchicum Autumnale, 
in which alkaloidal principles have been found. 

Some of the vegetable irritants act especially on the bowels, 
and, in mild doses, are safely used as purgatives. In large doses 
they produce violent purging, and in old and young persons are. 
apt to cause death by exhaustion. There are, however, but few 
instances recorded of their fatal action on the human body j and 
the little that is known concerning their operation as poisons, is 
chiefly derived from the experiments performed by Orfila on 
animals. The changes found after death are confined to irrita¬ 
tion and inflammation of the alimentaiy canaL These substances 
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(if we except Savin) are rarely resorted to by the suicide or 
murderer,—for large doses are required, and their fatal operation 
even in these cases is rendered uncertain by the circumstance 
that they excite vomiting, and are then commonly expelled from 
the stomach. 

Treatment .—In cases of poisoning by the vegetable irritants, 
emetics and purgatives (castor oil) or injections should be freely 
employed, and when the poisonous vegetable is expelled, anti¬ 
phlogistic measures may be used. 

SAVIN. JUNIPERUS SABINA. 

This is a well-known plant, the leaves or tops of which contain 
an irritant poison in the form of an acrid volatile oil of a pecu¬ 
liar tcrebinthinate odour. They exert an irritant action, both in 
the state of infusion and powder. They yield by distillation 
about three per cent, by weight of a light yellow oil, on which 
the irritant properties of the jdant depend. The powder is some¬ 
times used in medicine in a dose of from five to twenty grains. 
Savin is not often taken as a poison for tlie specific purpose of 
destroying life ; but this is occasionally an indirect result of its 
use, as a popular means for procuring abortion, and it therefore 
demands the attention of a medical jurist. From cases which 
have been referred to me, I believe that poisoning by it is much 
more frequent than is commonly supposed. 

Si/mptoms and appearances .—From the little that is known of 
its eflects, savin acts by producing violent pain in the abdomen, 
vomiting and strangimy. Purging is not so common an effect as 
with other irritants. Salivation is sometimes present. After 
death, the gullet, stomach, and intestines, as well as the kid¬ 
neys, have been found either much inflamed or highly congested. 
There is no proof of its having any action as an abortive, except, 
like other irritants, by causing a violent shock to the system, 
under which the uterus may expel its contents. Such a result 
can never be obtained without placing in jeopardy the life of the 
woman ; and when abortion follows, she generally falls a victim. 
On the 'Other hand, a female may bo killed by the poison without 
abortion ensuing. Out of four fatal cases of the administration 
of savin and other drugs for the purpose of procuring abortion, 
the mother died undelivered in three, and in yhe fourth instance, 
the child died' after it was born. When the vomiting and purg¬ 
ing are very severe, abortion may be expected to follow. 

The strong local irritant properties of the leaves, which depend 
on the essential oil, arc well known, from the uses of savin-oint¬ 
ment in pharmacy. The plant grows extensively in country 
places, and is easily accessible to the evil-disposed. It does not 
appear to have attracted much notice on the continent, for Orfila 
iii silent on poisoning by this substance, except in so far as it affects 
dogs. Two cases of its fatal effects in the human female were 
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communicated to Dr. Christison. In one, a dose of the strong in¬ 
fusion was twice taken by a female for inducing abortion. She 
sSffercd from severe pain and strangury, aborted, and died five 
days afterwards. On inspection there was extensive peritoneal in¬ 
flammation, with the effusion of fibrinous flakes ; the inside of the 
stomach was red, with patches of florid extravasation. The con¬ 
tents had a green colour, and savin was proved to be present by 
the aid of the microscope. In the second case a girl was seized 
with violent colicky pains, vomiting, straining, difficulty in pass¬ 
ing urine, and fever. After suft‘..ring several days, she died. 
The stomaeh and intestines were inflamed; the former was in some 
parts black, and at the lower curvature perforated. A greenish 
powder was also found in this case, and when washed and dried, 
it had the pungent taste of savin. 

Although it is not considered that savin has a direct tendency 
to produce abortion, it appears, from its therapeutic employment 
in ehlorosis and amenhorrhtea, to affect the uterus. The dried 
powder, which, owing to the loss of volatile oil, is less energetic 
than the fresh tops, is given in doses of from five to fifteen grains. 
The medicinal dose of the essential oil is commonly from two to 
six drops. The infusion and decoction, which are sometimes 
used for the expulsion of worms, are less energetic than the fresh 
tops, because they cannot be prepared without giving rise to a 
loss of the volatile oil. The oil is not so irritant as it is commonly 
supposed to be; but in those cases in which it has been said to 
produce no injurious effects in large doses, it is very probable that 
it was much adulterated. 

A well-marked case of poisoning by the tops of savin was 
referred to me for examination, by Mr. Lord, in May 1845. 
The deceased, a healthy female, had reached about the seventh 
month of pregnancy. She was very well on the Friday, but 
was seized with vomiting on the Saturday : she stated that she 
had taken nothing to produce it. The vomiting continued 
throughout Sunday, and was of a green colour. She was first 
seen by a medical man on Sunday evening. The symptoms were 
those of inflammation of th# stomach and bowels, with great 
anxiety, and the pulse 150. The green colour of the vomited 
matter was at first supposed to be owing to bile. The vomiting 
appears to have continued at interyal#but it does not seem that 
there was any violent purging. Lk^^^rar came on on Wednesday. 
The child was born living, but s^dh died : the female died on 
the Thursday, t. e. five days aftef having taken the poison, for 
there was no proof that any savin eould hay@ been taken after 
Saturday. On inspection; the brain was hc^hy, the lungs were 
healthy, except that, the air-tubes had a (^k red colour, timi 
heart flabby: the blood wm generally fluid. The lining membrane 
of the gullet was reddened, and had on it ecchymosed patches. 
One half of the mucous membrane, from the cardiac orifice up- 
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wards, presented a dark red arborescent injection, with slight 
patches of ecchymosis; there was no erosion or ulceration. JJn 
the stomach a large patch of ^dness, about three inches in 
length, extended from the greater curvature towards the pylorus. 
The vessels of the mucous membrane were considerably injected, 
forming infiltrated patches, especially about the lesser curvature 
extending towards the cardiac end; but there was no ulceration 
or erosion. The stomach contained nearly eight ounces of a 
greenish fluid, of the appearance and consistency of green-pea 
soup. Jly examining a portion of the washed vegetable substance 
under a microscope, and by drying a portion, rubbing it, and ob¬ 
serving the odour, clear evidence was obtained that the green 
jTOlour was owing to the diffusion of finely triturated savin-powder. 
BThe interior of the duodenum, especially towards the pylorus, 
^s intensely inflamed, being of the colour of cinnabar. Patches 
of inflammation were found throughout the other portions of the 
intestinal canal. There was some inflammation of the peritoneum, 
chiefly of the upper part of the intestines and omentum. The 
kidneys were inflamed, and of a dark red colour—the bladder was 
healthy. A green-coloured mucous matter containing savin, was 
found in the duodenum, but not in the lower part of the intes¬ 
tines. (Med. Gaz. xxxvi. p. 646.) The (piantity of poison taken 
by the deceased could not be ascertained, but it must have been 
large. I estimated the tpiantity remaining in the stomach after 
five days, under frequent vomiting, at from twenty-five to thirty 
grains. 

In a case whieh occurred to Mr. Newth, the patient, a preg¬ 
nant female, eight hours after she had taken savin, was found 
lying on her back perfectly insensible, and breathing stertorously. 
She had been suddenly seized with vomiting, and this continued 
for some time. At first the case wuis thought to be one of puer¬ 
peral convulsions. Labour came on, and she died in about four 
hours, during a fit of pain. She appeared to be between l^he 
scventli and eighth month of pregnancy, and the child was born 
dead. On inspection, twenty-four hours after death, the brain 
was found gorged with black fliMd blood. The stomach was 
paler than usual, excepting in one or two spots, which were red, 
as if blood had been effused into the mucous tissue. It con¬ 
tained four ounces of an acid liquid of a brownish-green colour. 
This, on distillation, yielded an opaque liquid, from which a few 
drops of a yellow oil were separated by means of ether. Some 
sediment found in a bottle presented, under the microscope, the 
characters of powdered savin. (Lancet, June 14, 1845, 677.) 
There can be no doubt that this was the cause of death. The 
action of the jmison appears to have been, in the first instance, 
like that of an irritant, and just before death like that of a 
narcotic. • , 

Analysis. —- When the poison has been taken in the form of 



OIL OP SAVIN. CBOTON SEEDS AND OIL. 567 

decoction or infusion, it is beyond the reach of chemical tests. 
The fact of poisoning can then only be elucidated by the symp¬ 
toms and by circumstantial evince. If the oil has been taken, 
it may be separated by distillatffii, and obtained by agitating the 
distilled product with one-third of its bulk of ether. Perhaps 
the most common case is that where the powder has been taken. 
In the cases,of Dr. Christison and of Mr. Lord it will be observed 
that in spite of great vomiting, some of the powder remained in the 
stomach for a period of five days. The contents have generally 
the appearance of grecn-pca soup. That the colour is not owing to 
bile may ,be proved hr diluting a portion with water, when the 
green cmorophyll, from its insolubility, will subside in a dense 
insoluble stratum, whereas if the colour were due to altered bile, 
the whole of the liquid would remain coloured. By washing 
the green matter in water, and drying it on plates of glass or 
mica, evidence may be obtained under a good microscope, by 
the rectilinear course of the fibres and the turpentine-cells, that 
the substance belongs to the coniform. The only other poison of 
the coniferous order is the yew (Taxus baccataj, but the leaf of 
this tree differs from that of savin in having a lancet-shaped 
apex, while savin has a sharply acuminated point. A portion 
of the green powder dried and well rubbed will give the peculiar 
odour of savin. When freed from organic matter, it yields, by 
distillation with water, the essential oil of savin. 

Oil of Savin. —This oil is of a light yellow colour, and it 
has a powerful terebinthinato odour, sufficiently peculiar to ren¬ 
der this an easy means of identification. A greasy stjiin made 
by this oil on paper is entirely dissipated by heat, or only a 
slight trace of resin is left. It is lighter than watei’, but in¬ 
soluble in it, giving to it, however, its odour and an acid reac¬ 
tion. It forms a milky solution with rectified spirit, but a clear 
transparent solution with ether. It is very soluble in ether, and 
by this menstruum it may be separated from watery liquids, as 
the ether floats with it to the top. Nitric acid in the cold, 
slowly gives to the oil a dark red-brown colour. 

CROTON SEEDS AND OIL. 

Symptoms and Appearances .—The Croton-seeds owe their 
poisonous properties to the presence of an acrid oil. One or 
two grains of the seeds, when swallowed, are sufficient to pro¬ 
duce severe pain in the abdomen, with copious watery motions. 
Even the dust of the seeds, when inhaled, has caused alarming 
symptoms. Dr. Pereira mentions the following case :—A man 
had been occupied eight hours in emptying packages of the 
seeds, and had thus been exposed to the dust. He first expe¬ 
rienced a burning sensation in the nose and mouth, tightness in 
the chest, effusion of tears, and pain in the pit of the stomach. 
He then became giddy, and fell down insensible. When admitted 
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into the London Hospital the man was in a state of collapse, 
complained of burning in the stomach, throat, and head, and of 
swelling and numbness of the to|M|pe. The region of the stomach 
felt hot and tense, the pupils iTOe dilated, the breathing short 
and hurried, pulse 85, and the s£in was cold. He complained 
of - pain in the epigastrium for several days; but it is singular 
that there was no purging. (Mat. Med. ii. pt. 1, p. 406.) 

The oil has a hot burning taste. One or two drops are com¬ 
monly sufficient to produce pain in the abdomen, and purging ; 
but Or. Traill states that a female patient usually took three drops 
for a dose without inconvenience—an cf&ct of habit. (Outlines, 
149.) In one case a teaspoonful was givemby mistake, to a child 
set. 4, who had previously eaten a full meal of bread and milk. In 
five minutes, the child was seized with violent vomiting and 
purging, and these symptoms were soon followed by alarming 
prostration. Under the use of warm fomentations, and of milk 
and mucilage, the child recovered in two days. (Dr. Cowan in 
Prov. Trans. N. S. 1, p. 121.) The recovery was here probably 
due to the oil having been taken on a full stomach and to early 
vomiting. Dr. Cowan states that he has known similar symptoms 
to have been produced in an adult by hulf a drop of the oil. In 
large doses, the pain is described as hot and burning, extending 
from the mouth downwards; there is violent vomiting with 
purging, and the ])atient sinks exhausted. After death, the ali¬ 
mentary canal is found infiamed. Even the endermic application 
of the oil is stated in some cases to have produced severe symp¬ 
toms, although, according to Dr. Buchanan, it acts only as a 
local irritant. (Medical Gazette, xxxix. 671.) A case occurred 
iti Paris in 1839, in which a man swallowed by mistake two 
drachms and a half of croton oil. In three quarters of an hour, 
the surface was cold and clammy, the pulse imperceptible, respi¬ 
ration difficult, and the extremities and face were as bluq ^ in 
the collapsed stage of cholera. In an hour and a half putting 
set in; the stools were passed involuntarily, and the abdomen 
was very sensitive to the touch. The patient complained of a 
burning pain in the course of the oesophagus. He died in four 
hours after swallowing the poison ; and it is singular that there 
was no marked change in the mucous membrane of the stomach. 
(Orfila, Tox. i. 108.) In Juno 1855, a patient in the Dumfries 
Infirmary swallowed by mistake about three drachms and a half 
of a liniment containing croton oiL He became aware of his 
mistake immediately after he had committed it, and, in a few 
minutes thereafter, he experienced a violent burning sensation, 
extending from the throat to the stomach, and he had also violent 
pain in the .stomach. He complained of a spasmodic suffocative 
feeling, and convulsively gasped for breath for-sevcral minutes. 
At first he felt strongly inclined to vomit, but was quite unable 
to do 60 . He became alarmed, went to the nurse’s room, and 
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informed her of what had occurred. He was then attacked 
with violent purging, and severe TOmiting. An emetic was given 
and vomiting was kept up by E|l|||as means for nearly an hour. 
At the end of this time the ma1|Plcame faint; the surface was 
cold and pale; and the face anoTips assumed a livid tint. The 
pulse was small, and almost imperceptible; and he was unable 
any longer to maintain the erector sitting posture. Under treat¬ 
ment, the local pain and general distress were much decreased ; 
the vomiting was arrested ; and the surface of the body gradually 
regained warmth. On the fourth day the mucous membrane of 
the tongue and throat came away in shreds; and the uneasi¬ 
ness of the gullet was dfininishcd. On the sixth day the patient 
had quite recovered, but felt rather weak. (Case by Dr. Adam, 
Ed. Med. Journ. 1855-6, vol. i. p. 932.) 

The poisonous properties of croton oil are owing to a fatty 
acid (crotonic acid), which it contains in uncertain quantity. 
Probably this may explain why from six to ten drops of the oil 
may be sometimes given without causing much purging. It 
commonly begins to act speedily, i. c. within half an hour. The 
medicinal dose of it is from one to three drops. The oil acts as 
a poison on animals. Many instances of its effects on animals 
have been collected by Wibracr. (Arzneimittel. i. 215.) A sin¬ 
gular case in reference to its effects on the horse, was the subject 
of a trial so^e years since. A veterinary surgeon administered, 
as a medicine, fifteen drops to a horse. The lips of the animal 
were swollen, and the skin peeled off; the horse suffered evidently 
great pain, and after lingering a short time, died. An action 
was brought by the owner of the horse at the Oxford Aut, Cir, 
1838, for the recovery of its value. From the evidence then given, 
it seemed probable that the animal had really died from a small 
dose of the oil, although thertj was reason to believe that a larger 
quantity was given than was here alleged to have caused death. 
Wibmer mentions two instances in which twenty and thirty drops 
were given to horses without materially affecting them. 

Analysis .—Croton oil is a fixed oil of a lemon-yellow colour. 
It has a peculiarly unpleasant odour, and a hot acrid burning 
taste. It has a faint acid reaction, which it imparts to water; 
and as it is of lower specific gravity, it floats on the surface. It 
is very soluble in ether, and by this liquid it may be separated 
from organic liquids. When warmed with nitric acid, the oil is 
turned of a dark-brown colour : and there is an abundant evolu¬ 
tion of nitrous acid vapour. 

Croton seeds are of an oval form, and about three-eighths of 
an inch in length. They are covered with a dusky thin bluish- 
coloured brittle shell, having within a yellowish-white oleaginous 
and easily sectile Jcernel, which forms the great bulk of the seed. 
When boiled in a solution of potash holding dissolved some 
oxide of lead, they are blackened, thus indicating the presence of 
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isnlphur. Like all the varieties of vegeto-albumen, the kernel id 
turned of a deep red-brown colour, when it is boiled in concen¬ 
trated muriatic acid. 

coLcincoM (mUXdow-saffron). 

Meadow-saffron (Colchicom AtrriTMNALE) contains apoisonous 
alkaloid, — colchicina—the effects of which on animals are simi¬ 
lar to those of veratria, the alkaloid existing in White hellebore. 
The most noxious parts of the plant are the bulbs (or roots) and 
seeds, but the leaves and flowers have also an irritant action. 

Symptoms and Appearances. —The effects of colchicnm are 
those of a vegetable irritant: it causes a burning pain in the 
gullet a,nd stomach, with violent vomiting, and occasionally vio¬ 
lent bilious purging, followed by death. The general nature of 
the symptoms may bo gathered from five fatal cases, which 
occuiTed at the Toulon Hospital under the treatment of M. 
Boux. (L’Union Medicale, Mars 27, 1855 ; ^nd Lancet, May 5, 
1855, p. 474.) It appears that tivo ounces of colchicum wine were 
given to each patient by mistake in place of bark wine. None 
of the men experienced any ill effects until about two hours 
after they had taken the poison. Two of them, who had felt 
an unusual burning at the stomach with colicky pains, then 
began to vomit; and when examined, they were pale, cold, %vith 
a small pulse, and suffering from severe abdominal pain, nausea, 
constant vomiting, and frequent and abundant pfirging. In 
about six hours after the colchicum wine had been taken, there 
was a burning sensation in the throat and along the gullet, 
ardent thirst, and frequent yellowish serous evacuations, without 
mucus or blood. The mental faculties were unimpaired, and 
no alteration had taken place in the motor or sensory power. 
At five o’clock in the afternoon, nirib hours after the colchicum 
had been taken, the symptoms were unchanged, except in one 
patient; in this case vomiting and purging had ceased, and the 
skin had become warm and moist. Three of the patients died 
after nineteen hours' suffering, and two after twenty-six hours. The 
two last were, shortly before dissolution, in a deplorable state, 
presenting lividity of the lips and nails, icy skin, and heaviness 
about the head ; they complained, besides, of a vesical and rectal 
tenesmus, great thirst, buiming of the throat, and severe pains in 
the loins and limbs. The appearances were similar in the five 
patients, and were as follows: — No ulceration or traces of in¬ 
flammation in the throat and gullet; stomach and intestines 
distended with a little gas, but containing a great deal of opaque 
fluid; mucous membrane much softened and red, but presenting 
no ulcerations; liver considerably congested, and spleen gorged 
with blood. No other alteration existed, except a strongly- 
marked redness of the brain and spinal marrow. The aspect 
of the mu^ular tissue was rosy in all parts, and three days 
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after death decomposition had not begun. No colchicina was 
found in the vomited matters, but by comparative analyses, it 
was proved that the men had b^n poisoned by colchicum. 

In November 1839, a gentleShn swallowed by mistake one 
ounce and a half of wine of colchicum. Ho was immediately 
seized with severe pain in the abdomen ; other symptoms of 
irritation came on, and he died in seven hours. No examina¬ 
tion of the body was made 1 In another instance in which an 
ounce of the wine was taken, death occurred in thirty-nine 
hours. (Schneider’s Annalcn, i. 232.) In one case in which 
this dose was taken, the person recovered after suffering from 
cramps in the limbs and twitching of the tendons. (L’Union 
Med. Aug. 24, 1848.) A wom.an, mt. 56, suffering from rheu¬ 
matism, for whom wine of colchicum had been prescribed, took 
by mistake an ounce of the wine of the seeds, in divided doses, 
in twelve hours. She suffered from nausea, violent and profuse 
vomiting, slight purging,- with licat and burning pain in the 
throat, great thirst, cold clammy skin, feeble pulse, pain in the 
stomach and pain in the forehead. Inflammation of the stomach 
supervened, and the retching, vomiting, thirst, and 2>ain con¬ 
tinued for three days. She then recovered. (Amer. Jour. Med. 
ScL Jan. 1857 ; and Brit, and For. llcv. vol. xix. 1857, j). 409.) 
In a well-marked case of poisoning by the wine of colchicum, 
reported by Mr. Fercday, two ounces were taken. The symiJ- 
toms did not come on for an hour and a half; there was then 
copious vomiting of a yfellow fluid, severe pain with great ten¬ 
derness in the abdomen, tenesmus and thirst. The patient died 
in forty-eight hours without being convulsed or manifesting any 
sign of cerebral disturbance. The chief morbid appearance was 
a patch of redness in the mucous membrane of the stomach, near 
the cardiac orifice; the intestines were slightly inflamed. The 
head was not examined. (Medical Gazette, x. 161. See also 
Casper, Ger. Med. p. 450.) A case of poisoning by the medicinal 
' administration of colchicum has been communicated to me by 
Mr. Mann of Bartholomew Close. Three and a half drachms of 
the wine of colchicum were taken in divided doses, and caused 
death on the fourth day. There was no inflammation of the 
mucous membrane, but sfmply extravasation of blood into the 
mucous follicles. 

Dr. Ollivier has published the details of two cases, in each of 
which about five ounces of the tincture of colchicum root were 
swallowed, and proved fatal. In one case there was continued 
and violent vomiting, but no purging: the pupils were not 
dilated; pulse thready and slow^; intense thirst; severe cramps 
in the soles of the feet; intellect unaffected; no convulsions or 
tetanic spasms. The patient died in twenty-two hours. The 
body was not inspected until putrefaction had advanced to a 
degree to destroy all the appearances. An nnsuccessfnl attempt 
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was made to extract colchicina from the contents of the sto¬ 
mach. In the other case symptoms speedily appeared, indicated 
by violent pain in the abdome::^ frequent vomiting but no purg¬ 
ing ; difficult breathing; pujffls not dilated; coldness of the 
surface; no tetanic spasms, but cramps in the soles of the feet; 
pulse small; intellectual faculties preserved. Death took place 
in twenty-eight hours. The vessels of the pia mater were 
much injected, but there was no redness of the mucous mem¬ 
brane of the stomach. (Annales d’Hyg. 1836, ii. 394.) 

The mucous membrane has been found softened in two cases 
of poisoning by the tincture. In two other cases in which an ounce 
and a half of the tincture was taken, and death ensued in forty- 
eight hours, no morbid appearances were found. (Casper, Ger. 
Med. 1857, p. 451.) 

Seeds .—A case is quoted in the Pharmaceutical Times (Jan. 
23, 1847, p, 354), in which a man, set. 75, swallowed a largo 
quantity of colchicnm seed.<i. He soon experienced a burning 
sensation in the throat, with nausea, vomiting, violent colicky 
pains, and frequent purging. These were succeeded by diffi¬ 
culty of breathing, and discharge of bloody urine. After death, 
patches of itiftarnmation and mortification were found in the 
stomach and small intestines (duodenum). The latter contained 
some colchicum seeds. A man, let. 52, took a decoction made 
with a tablcspoonful of colchicum seeds to a pint and a half of 
water. He was seized with vomiting and purging, continuing 
incessantly until death, which took place in about thirty-six 
hours. The only appearance of note was that the. stomach had 
a violet or purple hue. Two cases of death from the fresh seeds 
arc reported in the Journal de Chimie Med. 1853, p. 421. The 
roots, seeds, leaves, and flowers of colchicum arc poisonous. 
The reader will find a summary of the action of this plant in a 
paper by Dr. Maclagan. (Ed. Month. Joipnal, Dec. 1851.) 

The medicinal doses of the vinegar and Wine of colchicum are 
from half a drachm to a drachm; of the tincture from twenty to 
thirty minims, and of the powder from two to eight grains. Ac¬ 
cording to Dr. Aldridge, the tincture given frequently in medicinal 
doses, produces salivation. (Dub. ligsp.lGaz. Oct. 1845, p. 52.) 

Analysis. — Colchicum owes its noxious properties to the 
. alkaloid Colchicina, which exists both in the seeds and root. 
It is in fine white crystals, which have a bitter acrid taste. It 
is soluble in water, has a feeble alkaline reaction, and forms 
crystallizable salts with acids. In most of its reactions it re¬ 
sembles the other alkaloids. Its solutions have a bitter taste, 
give a white precipitate with tqnnic acid,—a yellow with chlo¬ 
ride of platina, and a puce-brown with solution of iodine. Its 
special character is, that concentrated nitric acid produces with 
it a violet colour, which changes to blue and brown. 

Colchicina is a powerful poison. One-tenth of a grain killed 
a cat:—vomiting, purging, and salivation were among the 
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symptoms,—these were followed by convulsions. The stomach 
and intestines were highly inflamed, and blood was effused 
throughout their course. (Pereira, Mat. Med. vol. ii. pt. l, p. 
157.) In two cases less than half a grain proved fatal to adults. 
(Casper, Ger. Med. 1837, i. p. 402.) In order to extract this 
^kaloid, the contents of the stomach evaporated at a low tem¬ 
perature should be treated with alcohol acidulated with a few 
drops of hydrochloric acid. The alcoholic liquor should be 
evaporated at 100° to a syrupy consistency,—the residue treated 
with water, and filtered. The aqueous solution concentrated 
may be mixed with calcined magnesia, and then diluted with 
ether or chloroform. Either of these liquids will dissolve out 
the colchicina which may be obtained on evaporation. 

BLACK AND WHITE HELLEBORE. 

There are several species of Hellebore; but the two plants 
which are most commonly used as poisons under this name, are 
the Black and White Hellebore. 

Black Hellebore. —This is the Hellebords Niger of the 
modern, and the Melampodium of the old pharmacopoeias: it is 
also known under the name of Christmas Rose, from its flowering 
in January. In Lancashire it is called Rrank-ursine. Another 
species, HELLEBORirs Fcetidds, sparingly grows in shady places 
and on a chalky soil, flowering in March and April; it is known 
under the names of Bear's foot, Setter-wort, or Helleboraster. 

Symptoms and Appearances. —According to Wibmer, the roots 
of the Black Hellebore possess the greatest activity: but the leaves 
arc also highly poisonous when used in the form of infusion. 
By long boiling the poisonous properties of the plant are di¬ 
minished, probably owing to the loss of the volatile principle, 
which is an acrid oil. The roots and leaves have a local irritant 
action, producing violent vomiting and purging in stnall doses, 
with severe pain in the abdomen, followed by cold sweats, con¬ 
vulsions, insensibility, and death. The powdered root, in a dose 
of a few grains, acts like a drastic purgative. In a case reported 
by Morgagni, half a drachm of the aqueous extract killed a man, 
aged 50, in eight hours. The symptoms were severe pain in the 
abdomen and violent vomiting. After death, the whole of the 
alimentary canal was found inflamed, but especially the large in¬ 
testines. (Wibmer, op. cit. Hellebords.) A case is quoted 
by the same writer, in which a tablespoonful of the finely- 
powdered root (taken by mistake for rhubarb) caused severe 
symptoms of irritant poisoning, which did not disappear for four 
hours. The man recovered on the fourth day. The experi¬ 
ments performed by Orflia on animals show that this poison 
acts like a local irritant when applied to a wound on the skin. 
(Op. cit. ii. 369.) 

Hellebore is a favourite remedy for worms with quacks and 
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raral doctresses. It is not, therefore, surprising that it. should 
be occasionally administered in an overdose, and cause death. 

In the following case, which occurred to l)r. Massey, a woman 
recovered from a large dose of the infusion. About one ounce 
and a half of the root of the black hellebore was put in a covered 
jar in an oven with twelve ounces of water; it was allowed to 
remain a whole night by a slow fire. On the following morning 
the woman took a teacupful of the infusion. It produced pain and 
pricking in the tongue, fauces, and throat; to use her own ex¬ 
pression, “ as if a hundred pins were pricking her.” There 
was a painful sense of constriction of the throat, with great 
difficulty of swallowing; pain at the stomach, and violent sick¬ 
ness. The tongue began to swell, as well as the parts about 
the throat, and much viscid mucus was voided from the mouth. 
The eyes were sunk; there was excessive prostration of strength, 
discoloration about the eyelids, with great collapse of the vital 
powers,—much as is seen in the collapse of Asiatic cholera; the 
extremities were cold, and the general surface of the body was 
bedewed with a cold, clammy sweat. The pulse varied from 
thirty to fifty bents in a minute, was very small, and at times 
scarcely perceptible. An emetic of sulphate of zinc was given 
with large quantities of lukewarm water; and this was followed 
by three grains of camphor dissolved in spirit of wine, and mixed 
with yolk of egg. The skin was kept warm by hot applications. 
Coffee was repeatedly given; and in the course of three or four 
hours the patient rallied considerably. The pulse rose to 68 
and 70. She complained of headache ; the bowels were relieved 
with castor oil; and beyond saline effervescing draughts nothing 
further was required. She soon recovered. (Lancet, July 26, 
1856, p. 100.) 

Mr. Todd, Coroner for Hants, forwarded to me the report of 
an inquiry which took place before him, in Nov. 1845, in which 
a child under two years of age was poisoned with an infusion of 
hellebore, administered to it by its grandmother, for the purpose 
of destroying worms. The leaves of the plant (Bear’s foot) were 
bruised, and boiling water poured over them. Two dessert¬ 
spoonfuls were given to the child, who had been suffering from 
ague, but from which he had recently recovered. Within ten 
minutes after taking the mixture he was very sick, and was 
violently purged. The matter vomited was of a green colom’, 
and slimy: the sickness and purging continued until the evening, 
when he died, i. e. about thirteen hours after having taken the 
mixture. There were convulsions before death. On inspection, 
the whole btidy appeared blanched ; the eyes were sunk, and the 
pupils dilated. There was diffused infiammation of the mucous 
membrane of the stomach, and a well-marked patch of in- 
fiammatory redness, about the size of a five-shilling piece, near 
its centre. The small intestines, which contained a brownish- 
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yellow fluid, were much inflamed. The caecum contained about 
thirty worms. The head g.nd chest were not examined. Death 
was very properlj' attributed by the medical witness to the action 
of hellebore. The woman who prepared the infusion stated that 
she had frequently given it in large quantities to children, and 
there tvere no injurious effects. It is nevertheless to be regarded 
as an active poison ; and if persons arc not always killed by such 
worm-medicines, it must be regarded as a very fortunate circum¬ 
stance. This acrid vegetable never can be given by an ignorant 
person without great risk. 

Analysis, — This is confined to the botanical characters of 
the leaves and roots. Black Hellebore has a large flower with 
five round spreading petals, which are at first white, and after¬ 
wards become reddish-coloured, and finally greenish. The 
flower of Eectid Hellebore, or Bear’s foot, has five oval concave 
petals, of a green colour, tinged with purple at the margin. 

White Hellebore. Veratrum Album. — The action of 
this plant is analogous to that of black hellebore ; it is, however, 
more irritant. The powdered root produces a strong local effect, 
and causes violent sneezing. When taken intefnaJly, it gives 
rise to severe pain in the abdomen, violent vomiting and purging, 
followed by giddiness, dilatation of the pupils, convulsions, in- 
, sensibility, and death. It produces a sense of great heat and 
constriction in the throat. In three cases mentioned by Dr. 
Pereira, in which the infusion had been swallowed, there was no 
purging. (Op, cit. vol. ii, pt. 1, p. 170.) A man swallowed by 
mistake half an ounce of white hellebore in powder. Pour hours 
after taking the poison he was seen by a medical man. The chief 
symptoms were, a burning sensation in the mouth and throat, 
pain in the stomach, purging, nausea, but no vomiting until after 
an emetic had been given. There were no symptoms affecting 
the brain. Under treatment the man sodn recovered. (Mr, Giles, 
in liancet, 1857, vol. ii. p. 9.) 

There can be no doubt that white hellebore is an irritant 
poison. The numerous observations collected by Wibmer prove 
that it acts powerfully on the system. In one instance, twenty 
grains of the powder caused convulsions and death in three 
hours, and in another, a man after eating the root, died in six 
hours. Death was preceded by vomiting of bloody mucus, and 
by cold sweats. (Op. cit. Veratrum.) The Raptsfltest quantity 
required to destroy life is unknown. Dr. CbiliiSson quotes a 
case from Bemt, in which a man took but a quantity of 
the powder, and died in the course of the di^. After death, 
the same marks of irritation were found in the alimentary canal 
as those which have been described in treating of black hellebore. 

Analysis.—Powdered white heUebore root has a reddish-brown 
eolour, resembling jalap. Nitric acid gives to it a red, rapidly 
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passing to a dark-brown, colour. Sulphuric acid produces 
with it a dark-brown tint, almost .black. Iodine water, a 
bluish-grey tint, slowlj’- brought out. The proto and per- 
salts of iron have no effect upon it. 

Veratbia —White hellebore owes its noxious properties to 
the alkaloid veratria, which is itself a powerful poison. The 
late Mr. Callaway communicated to me the following fact. A 
physician prescribed medicinally for a ladj% one grain of vera¬ 
tria dividtri into fifty pills, and three were directed to be taken 
for a dose) Not long after the dose had been swallowed, 
the patient was found insensible, the surface cold, the pulse 
failing, and there was every symptom of approaching dissolu¬ 
tion. She remained some hours in a doubtful condition, but 
ultimately recovered. Supposing the medicine to have been 
well mixed, and the pills equally divided, not more than one- 
sixteenth of a grain of veratria w^as here taken ! This case 
proves that pure veratria is capable of exerting a powerful 
effect. The common veratria of the shops is sometimes given 
medicinally, in doses of one-sixth of a grain. In the pure 
state, it forms a brownish-white uncrystalline powder, scarcely 
soluble in water even on boiling; but it is more readily dis¬ 
solved by alcohol and ether. It has a faint alkaline reaction, 
and ciisily combines with the acetic and other acids, forming 
soluble salts. It has a hot, acrid taste, without any bitter-, 
ness. Strong nitric acid gives to it a light red, turning to 
an ochreous, colour. Diluted sulphuric acid, when heated with 
the powder, produces an intense crimson-red colour. Vera¬ 
tria differs from colchicina in not being very soluble in water,. 
—in not being crystallizable,—and in its power of exciting 
the most violent fits of convulsive sneezing. 

CAKTIIARIDES. SPANISH FLIES. 

Symptoms. — This animal poison has been frequently ad¬ 
ministered either in the state of powder or tincture, for the 
purpose of exciting aphrodisiac propensities, or of procuring 
abortion. When taken in the form of powder, and in the 
dose of one or two drachms, it gives rise to the following 
symptoms :—a burning sensation in the throat, with great dif¬ 
ficulty of swallowing ; violent pain in the abdomen, with nausea 
and vomiting of bloody mucus ; there is also great thirst, with 
dryness of the throat; but in a few cases observed by Mr. 
Maxwell salivation was a prominent symptom. As the case 
proceeds, paitfis commonly experienced in the loins, and there 
is an incessant desire to void urine ; but only a small quantity of 
‘blood or bloody urine is passed at each effort. M. Lav^lee 
found that one effect of the poison, externally applied, was to 
give a strongly albuminous character to the urine. (L’TJnion 
Medicale, 17 Juin, 1847, p. 308.) The abdominal pain be- 
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comes of the most violent griping Hind. Purging supervenes, 
but this is not always observed :—the matters discharged from 
the bowels are mixed with blood and mucus. lu these, as well 
us in the vomited liquids, shining green particles may be com-, 
monly seen, whereby the nature of the poison taken is at once 
indicated. After a time, there is often severe priapism, and 
the genital organs are swollen and inflamed both in the male 
and female. In one instance, observed by Dr. Pereira, abor¬ 
tion was' induced, probably owing to the excitement of the 
uterus, from the severe affection of the bladder : for there is no 
proof that this substance acts directly on the uterus to induce 
abortion. . With respect to the aphrodisiac propensities caused 
by cantharides, these can seldom be excited in either sex, ex¬ 
cept when the substance is administered in a quantity which 
would seriously endanger life. When the case proves fatal, 
death is usually preceded by fainting, giddiness, and convul¬ 
sions. The tincture of cantharides produces similar symp¬ 
toms :—they arc, however, more speedily induced, and the con¬ 
striction and burning sensation in the throat and stomach are 
more strongly marked : these symptoms are often so severe as to 
render it impossible for the person to swallow, and the act of swal¬ 
lowing gives rise to severe pain in the throat and abdomen. The 
following well-marked case of poisoning by the tincture occurred to 
Dr. Ives, of New York. A boy, ajt. 17, swallowed an ounce. When 
seen, an hour and a half afterwards, the respiration was hurried, 
there was profuse salivation, convulsive trembling, acute pain 
in the regions of the stomach and bladder, and such exquisite 
sensibility that the slightest pressure produced convulsions. 
These came in paroxysms, were accomi)anied by painful 
priapism, and followed by delirium. On the seventh day he was 
seized with pain in the head, trembling and universal spasms : 
coma followed, lie then appeared to improve; but on the four¬ 
teenth day violent convulsions supervened, and these were 
followed by insensibility and death. (Beck’s Med. Jur. .5th Ed. 
842.) A woman swallowed a similar quantity of the tincture. 
Some time afterwards she suffered from severe pain in'thc abdo¬ 
men, increased by pressure : it became swollen and tympanitic. 
She passed during the night a pint and a half of urine unmixed 
with blood. In two days, the pulse was feeble and scarcely 
perceptible : there was delirium, with severe pain in the region 
of the kidneys and bladder;—the urine was continually drawn 
off by a catheter. It was more than a fortnight before she was 
convalescent. (Med. Gaa. xxix. 63.) A man swallowed sixty 
grains of the •powder of cantharides by mistake for jalap. Some 
hours afterwards, the patient was found labouring^^nder inces¬ 
sant vomiting, intense thirst, with burning pain iti’^e mouth, 
throat, and stomach, countenance anxious, tongue swollen and 
thickly coated, pulse 130, weak and tremulous; thje matter 
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Yomited had a greenish colcAir, and a peculiarly offensive odour. 
There were frequent and urgent calls to micturition, always pre¬ 
ceded by severe pain at the point of the penis; and the passage 
of the urine was attended with severe scalding. The urine 
was turbid, and slightly tinged with blood. There was a dull 
heavy pain in the lumbar region, increased by pressure, and 
occasional priapism. Vomiting was promoted, and a large quan¬ 
tity of a thick solution of gum-arabic was administered at in¬ 
tervals. The patient rapidly recovered ;—his recovery was 
probably due to the greater part of the poison having been 
ejected by the early occurrence of vomiting. (Dr. Fisher in 
Med. Gaz. xxxix. 855.) 

Cantharidcs are sometimes taken in the form of blistering 
plaster. A case was reported to the Westminster Medical 
Society, in which a woman took a piece about the size of a 
walnut, in chocolate, by mistake. In about an hour, vomiting 
and strangury supervened: this was followed by inflammation- 
of the kidneys. The woman speedily recovered. In another 
instance, in which half an ounce of the plaster, containing two 
drachms of the powder, was taken by a lunatic, set. 45, death 
took place in twenty-four hours, although remedies were imme¬ 
diately applied. In about two hours the w'hole of the mucon-s 
membrane of the mouth was reddeuedf and covered with small 
blisters. In seven hours there was great coldness of the surface, 
with impcrccj)tiblc pulse. The urine passed, was mixed with blood. 
(Ed. Med. and Sur. Jour. October 1844, p. 563.) A singular 
case, in which an attempt was made to poison a man by blister¬ 
ing plaster, was recently the subject of a trial in France. This 
person perceived, after taking some soup, a strong and bitter 
ta.ste, for which he could not account. Ho also suffered from 
violent pain in the stomqch and abdomen, especially in the region 
of the bladder ; and he could only, under scalding pain, void a 
small quantity of urine, tinged with blood. He recovered from 
these symptoms; but three months subsequently, and two hours 
after taking some soup which had the same bitter taste, they re¬ 
turned in an aggravated form. They were relieved by doses of 
olive oil and milk to excite vomiting. A few days afterwards, 
he found in this soup a dark-colourcd substance, which, on ex¬ 
amination by a medical man, turned out to be cantharides. His 
brother-in law, who was proved to have recently purchased blis¬ 
tering jdastcr, was tried on a charge of attempting to poison him. 
One-half of the jdaster sold to the prisoner was found, and it 
was pioved to contain about tliirty-one grains of powdered can¬ 
tharides, The medical witnesses agreed that the symptoms, 
under which the prosecutor had laboured, were those which 
commonly result from this poison ; but one of them contended 
that the dose administered was not sufficient to cause death! 
(The exact quantity taken is not stated.) The accused was 
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nevertheless capitally Qonvictcd. (Journal de Chimie, 1846, 

p. 606.) 

Chronic poisoning. —It is not often that we have occasion to 
observe poisoning by cantharides in a chronic form ; but a re¬ 
markable set of cases has been reported by Mr. Frestel, which 
show that, contrary to common belief, the substance docs not 
invariably excite those aphrodisiac propensities which have been 
generally ascribed to it. It appears that six young men (stu¬ 
dents) had, during a period of six months, unknowingly taken 
with their food powdered cantharides by mistake for pepper. 
The quantity taken was at no time large, but very variable. The 
only marked general symptom was, great restlessness. There 
was no aftection of the nervous sy.stem, nor any disorder of the 
bow'cls. The appetite was unatlected. No pain was experienced 
in the renal or lumbar regions. About three hours after the 
meal, there was a slight pruritus of the glans, with a desire to 
micturate, and there was also ardor urintje. The desire for 
micturition continued for from two to four hours, and then 
gradually ceased, leaving some irritation about the urethra. 
There was neither priapism nor any erotic feeling. The absence 
of symptoms is the more remarkable, as the substance must have 
been taken in very different doses at different times. Without 
•knowing the cause of the disorder from which they had suffered, 
they employed for their relief, warm baths, and an abundance of 
warm demulcent drinks. This plan of treatment was found to 
be most effectual. (Journal de Chimie Medicalc, Janvier 1847, 
p. 17.) 

Effects of external application. —It is proper to state that can¬ 
tharides will operate as a poison when applied externally to a 
wound, or ulcerated surface, or even when applied to a large 
surface of healthy skin. In January 1841, a girl, let. 16, was 
killed at Windsor under the following circumstances. She was 
affected with the itch : sulphur ointment was prescribed for her; 
but, by mistake, blistering ointment was used. This was rubbed 
all over the body of the girl.she was soon seized with violent 
burning pain,—the ointment was immediately washed off, but 
the cuticle came off with it. The girl died in five days, having 
suffered from all the usual symptoms of poisoning by can¬ 
tharides. 

Appearances after death. —In one well-marked case of poison¬ 
ing by cantharides, the whole of the alimentary canal from the 
mouth downwards, was in a state of inflammation, as well as the 
ureters, kidneys, and internal organs of generation. The mouth 
and tongue seemed to be deprived of their mucous membrane. In 
Dr. Ives’s case, above mentioned (p. .577), in which an ounce of 
the tincture was swallowed, and death did not occur for fourteen 
days, the mucous membrane of the stomach was not inflamed ; 
but it was pulpy and easily detached. The kidneys were, how- 
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ever, inflamed. The brain has been foq^d congested, and ulce¬ 
ration of the bladder is said to have been met with. There are 
very few fatal cases reported, in whieh the appearances have 
been accurately noted; indeed, the greater number of those who 
have taken this poison, have recovered. In the case of the lunatic 
(supra)- on an inspection of the body, the vessels of the brain 
■were found gorged with blood, and a quantity of serum was 
cflFuscd in the ventricles and between the convolutions. The 
heart and lungs were healthy. The internal surface of the sto¬ 
mach was covered with red points interspersed with ecchymosis, 
in the centre of which was seen an adhering particle of the pow¬ 
der of cantharides. The intestines were healthy, but the kidneys 
were red and gorged with blood. The left ureter internally was 
of a very red colour. The bladder was thickened, and the 
mucous coat injected with blood. (Ed. M. and S. J. Oct. 1844, 
p, 6G3.) In a case which occurred to Mr. Saunders, death took 
place in about twenty-four hours. The deceased must have 
taken the greater part of half an ounce of cantharides in powder. 
The symptoms were such as have been above described. Ou 
inspection, the vessels of the brain w6re filled with dark-coloured 
blood, and the ventricles were distended with serum. Both 
lungs were highly engorged with dark-coloured blood. The 
gullet was pjirtially inflamed, and there were patches of inflam¬ 
mation on the mueoHs coat of the stomach, whieh had become 
detached in several places. The same inflammatory appearance 
existed in the small intestines, in the folds of which the powder 
of cantharides was abundantly seen. The vessels were distended, 
and the liver was engorged w ith dark blood. The gall-bladder was 
much distended with bile, and none of this secretion appeared to 
have passed i)ito the bowels. The spleen and kidneys were 
highly congested ; the ureters were inflamed ; the bladder con¬ 
tracted and empty, and its internal surface pale. The glittering 
of the j)articles of cantharides in the viscera during the inspection 
by candlelight was very remarkable. (Medical Times, Feb. .'5, 
1849, p. *287.) Cantharides arc sometimes described as a cor¬ 
rosive poison; but the substance appears to have no local action 
of a chemical nature. It is a pure irritant, and the efteets ob¬ 
served are entirely due to irritation and inflammation. Serious 
accidents have frequently occurred from the powder of cantharide.s 
having been mistaken for jalap, cubebs, and other medicinal sub¬ 
stances. A man lost his life on one occasion, by having cantha- 
rides-powder supplied to him for cubebs, in a druggist’s shop. 

Fatal dose .—This has been a frequent subject of medico-legal 
inquiry. The medicinal dose of the powder is generally stated 
to be from one to two grains. In a case which was the subject 
of a criminal investigation, a medical witness stated, that one grain 
w^as the maximum dose; but according to the late Hr. Thomson 
it .may be Increased to three grains. The dose of the London 
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Pharmacopoeial tincture is from ten minims gradually increased 
to one fluid drachm,—of the powder, from one to two grains. 
(Pereira, Mat. Med. ii.pt. 2, p. 754.) Doses above this, whether 
of the powder or the tincture, are likely to be injurious, and to 
give rise to symptoms of poisoning. On a trial which took place 
at Aberdeen, in 182.5, it appeared that a drachm of the powder 
had been administered : severe symptoms followed, but the per¬ 
son recovered. Dr. Dyce, the medical witness, said he had given 
ten grains of the powder at a dose as a medicine. In three 
cases, observed by Mr. Maxwell, a drachm of the powder mixed 
with six ounces of rum was taken by each person; they were 
robust, healthy negroes,—they suflered severely, but recovered 
in about ten days;—in these cases, irritation of the urinary organs 
did not appear until after the men had been bled. The smallest 
quantity of powder which has been known to destroy life, was in 
the case of a young female, quoted by Orfila; the quantity taken 
was estimated at twenty-four grains in two doses. She died in 
four days; but as abortion preceded death, it is difficult to say 
how far this may have been concerned in accelerating that event, 
fler intellect was clear until the last. In one instance a man 
recovered from a dose of fifteen grains of the powder. (Canstatt’s 
Jahresbericht, 1844, v. p. 301.) In another, the patient recovered 
after having taken a dose of twenty grains. (Ed. Med. and Surg. 
Journal, Oct. 1844.) In a third, which occurred to Dr. Fisher, 
there was recovery after a dose of sixty grains (ante p. 577). 
and in a fourth after a dose of two drachms or one hundred and 
twenty grains. (Med. Gaz. vol. xlii. p. 873.) 

An ounce of the tincture has been known to destroy life in 
fourteen days. This I believe is the smallest fatal dose yet 
known. (See Dr. Ives’s case, p. 577.) Four drachms and 
even six drachms of the tincture have been taken; and al¬ 
though the usual symptoms have followed, the j)atients recovered. 
A case of poisoning by cantharidcs was the subject of a trial at 
the Central Criminal Court, in September 1836. Six draehms 
of the tincture were administered to a girl, set. 17 : the 
medical witness was required to say whether half an ounce was 
sufficient to kill, as also what proportion of cantharidcs was con¬ 
tained in the tincture. One ounce of the tincture, P. L., is equi¬ 
valent tO' six grains of the powder; but considering that the 
principle Cantharidine is the substance on which the poisonou.s 
properties depend, it is very likely that the tincture may vary in 
strength according to its mode of preparation. A case is quoted 
by Pereira, from Dr. Hosack (Mat. Med. ii. pt. 2, p. 750), in 
which it is stated that six ounces of the tincture were taken by 
a man without causing dangerous symptoms 1 This must have 
been an extraordinarily weak preparation : and probably the 
insects from which the tincture was made, contained little or no 
cantharidine. The same writer mentions a case within his own 
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knowledge, in which one ounce of the tincture caused serious 
symptoms. In the annual registration returns for 1840 only 
one case of death from cantharides is recorded in a man act. 46. 

Treatment .—When vomiting exists, this may be promoted by 
warm demulcent liquids, as thick linsccd-tea, or a strong solution 
of gum arable : if it does not exist, emetics and castor oil should 
be given,—the object being to dislodge the poison. Demulcent 
injections may also be used. The inflamed state of the throat may 
not admit of the application of the stomach-pump. Oil was for¬ 
merly regarded as an antidote ; but it has been found that this is a 
ready solvent of the active principle, and it is therefore injurious. 

Analysis.—Cantharidine is the vesicating, and at the same time 
the poisonous princi])le of the insect. It is a white solid crystal- 
lizable substance, insoluble in water; but soluble in ether, chlo- 
rofonn, alcohol, fixed oils and caustic alkalies. Although water 
does not dissolve it in its pure state, it takes it up with other 
princijdes from the powdered insect; and thus an infusion of 
cantharides is poisonous. Chloroform will sejjarate it from its 
watery solution. It is not volatile according to Mr. Proctor under 
220 °. It is i)owcrfulIy irritant, but requires solution in some men¬ 
struum and contact with the skin to produce irritant effects. There 
are no chemical characters by which this principle can be safely 
identified, if we except its vesicating properties. Orfila has ap¬ 
plied reagents to detect cantharidine in the tincture ; but with¬ 
out suegess. It has been recommended to digest the suspected 
solid, or the liquid contents of the stomach evaporated to an ex¬ 
tract, in successive quantities of ether,—to concentrate these ethe¬ 
real solutions by slow evaporation, and then observe, whether 
the concentrated liquid produces vesication or not:—the medical 
jurist being expected, in such cases, to make himself the subject 
of experiment. In this way, Barrucl discovered cantharides in 
some chocolate. (Ann. Il’llyg. 1835, i. p. 4.'5.'5.) This mode of 
testing is somewhat uncertain, unless the quantity of poison is 
large ; and the affirmative evidence which it yields is better than 
the negative : since wc can hardly infer the absence of the 
I>oison when we obtain no result. There is, however, no other 
mode of discovering cantharides in solution, whether as tincture 
or infusion, than this. In this process, chloroform may be sub¬ 
stituted for ether. The difficulty of extracting Cantharidine may 
be conceived, when it is stated that, according to Thierry’s ex¬ 
periments, which ^re the most perfect, the quantity contained in 
the fly is only about the 250th part of its weight, so that it would 
require nearly half an ounce of the powder, to yield one grain of 
cantharidine^ The quantity of cantharidine required to produce 
vesication is extremely smalL Robiquet found that the i-100th 
part of a grain, placed on a slip of paper and applied to the edge 
of the lower lip, caused small blisters in a quarter of an hour. 

Cantharides are most commonly taken in powder, and then 
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we may easily recognise the poison by its physical characters. If 
the insect be entire, or only coarsely powdered, there can be no 
doubt of its nature. However finely reduced, the powder is ob¬ 
served to present, by reflected light, small golden green or copper- 
coloured scales. These ar* perceptible to the eye, and are very 
distinct under a common lens. It has been recommended to 
separate the particles of cantharides, by suspending the liquid 
or other contents of the stomach in warm water, when the inso¬ 
luble powder will subside, and the particles may be collected and 
dried for examination. In an elaborate essay on this subject 
(Ann. d’Hyg. Oct. 1842), M. Poumet recommends that the sus¬ 
pected liquids, mixed with rectified spirit, should be spread on 
sheets of glass, and the liquid allowed to evaporate spontaneously 
to dryness. The green and coppcr-coloured scales may then be 
seen, on examining by reflected light either one or both surfaces 
of the glass. He also found that the particles adhering to the 
mucous membrane of the stomach or, intestines, may be easily 
dctec^lti by inflating the visciis, and allowing it to become dry 
in the distended state, taking care to attach to it a heavy weight, 
so that during the process of drying, all the folds of the mucous 
membrane may disappear. On cutting the dried membrane and 
opening it on a flat surface, the coloured scales become percep¬ 
tible. Physical evidence of this kind would not be of much 
avail for medico-legal purposes, unless there were concomitant 
evidence from symptoms and appearances. On trials for ad¬ 
ministering this poison, the analysis might be confined to a 
portion of the article administered ; and the physical test is then 
applicable, since the powder is commonly given in large quantity 
and adheres closely to the mucous membrane. There arc, how¬ 
ever, many insects, besides cantharides, which have wings of a, 
golden green cdlour, and are not poisonous : yet such insects are 
not likely to be found in the form of powder in the human 
stomach. M. Poumet states that there are some cantharides 
which contain no cantharidine. Particles of cantharides may 
be detected in the viscera long after interment. Orfila has de¬ 
tected them after a period of nine montlis, so that they do not. 
seem to be affected by the decomposition of the body. 

The evidence of the presence of cantharides, or of their having 
been taken, is necessary to support a criminal charge; for, 
however unambiguous the symptoms produced by this poison 
may appear to be dn its peculiar effects on the generative and 
urinary apparatu4% medical jurist should be aware that similar 
symptoms may proceed from disease. An important case of this 
kind occurred to Dr. Hastings. (Med. Gaz. xii. 431.) A young 
lady was suddenly seized with vomiting, thirst, pain in the loins, 
strangury, aii4 considerable discharge of blood from the urethra; 
the generatiTO'organs were swollen and painful. She died in 
four days. She was governess in a family, and there was some 
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suspicion that she had been poisoned by cantharidcs. The 
stomach, kidneys, and bladder were found inflamed : the latter 
organ contained about two ounces of blood. There was no trace 
of poison, and indeed it was pretty certain, from the general 
evidence, that none could have beeui^aken. 

Pharmaceuticai. PREPARATIONS. — The doses and compara¬ 
tive strength of the powder and tincture of Cantharidcs, according 
to the liondon Pharmacopcpia, have been already stated. There 
are some other preparations, the strength of which it may be 
important for it medical jurist to know. The Acetum Can- 
THARiDis or Vinegar of Cantharidcs is used externally. It is 
equivalent to about one-tenth of the powder; i. e. five ounces 
are equal to four drachms of powdered cantharidcs. It con¬ 
tains eight times as much cantharidcs as the tincture. The 
Ceratum Cantharidis contains one-sixth, and the Empeastrum 
Canthakims contains one-half of its weight of the powder. 

Among other irritants of an organic nature may bo mentioned. 
Aloes, Anemone, Arum, Bryony, Capsicum, Celandine, Colo- 
cynth. Daffodil, Elaterium,Elder, Eupliorbium, Gamboge, Hedge 
Hyssop, Physic nut. Jalap, Manchineel, Mezercon, Mustard, 
lianunculus, Scammony, Sorrel, Stavcsacrc, Castor-seeds, Crea- 
sotc. Oil of Tar, Oil of Turpentine, Pyroxylic spirit, Dippel’s 
oil. Fusel oil. Decayed vegetable food. Poisoned grain. Ergot of 
rye. Poisonous fish and other kinds of poisonous animal food. 
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CEEEBRAL OR NARCOTIC POISONS. 


CHAPTER 33. 

GENERAL REMARKS ON NECROTIC POISONS-OPIUM AND LAC- 

1>ANTTM-SYMPTOMS-PERIOO OF COMMENCEMENT-DEATH 

AFTER REMISSION — CHRONIC POISONING — OPIUM-EATINO- 

EFFECTS OF EXTERNAL APPLICATION-APPEARANCES AFTER 

DEATH-FATAL DOSE—DEATH FROM SMALL, AND RECOVERY 

FROM LARGE DOSES-FATAL EFFECTS ON INFANTS-PERIOD 

AT WHICH DEATH TAKES PLACE-TREATMENT. 

The effects produced by the Neprotic class of poisons on the 
system have been already desefihed (page 103). 'J hey are 
chiefly referable to disorder of the brain, spinal marrow, and nerv¬ 
ous system. The most prominent symptoms are headache, 
giddiness, paralysis, insensibility, and convulsions. The brain is 
the organ upon which a cerebral or narcotic poison primarily 
acts ; but in some cases, by the occurrence of convulsions, there 
is an indication of a remote effect on the spinal marrow. Tlie dis¬ 
tinction between irritant and neurotic poisons is well marked, so 
far as symptoms arc concerned. Neurotic poisons are destitute 
of any acrid or corrosive properties ; they have no local chemi¬ 
cal action on the mouth and fauces, and they rarely give rise to 
vomiting or purging. When they prove fatal, they do not com¬ 
monly leave any well-marked appearances in the stomach or 
bowels like the in-itants. There is sometimes a fulness of the 
vessels of the brain and its membranes ; but effusion of blood is 
rarely observed. It is usually said that they do not produce any 
redness of the mucous membrane of the stomach or intestines”: 
this appearance has, however, been met with on several occasions 
in poisoning with Prussic acid. Opium does not cause inflam¬ 
mation of these organs, and when this condition has been found, 
it may probably be ascribed to the action of alcohol, in which the 
opium has been dissolved. 

The first group of Neurotic poisons (p. 101) includes thosei 
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substances which primarily and specially affect the brain. Of 
these Opium and Prussic acid may be taken as types. 

OPIUM. LAUCAKUM. 

General remarks. — Opium is a Solid vegetable extract — the 
concrete juice of the unripe capsules of the Papaver somniferum. ■ 
It is sometimes taken in this state as a poison, but more com¬ 
monly in solution in alcohol under the form of tincture, or as it 
is popularly called— Laudaxcm. Its poisonous properties are 
principally due to the presence of an alkali. Morphia, which 
exists in it in a state of combination with a vegetable acid, the 
Meconic. Opium contains a proportion of morphia—varying 
from two per cent, in the Bengal variety to about nine per cent, 
in certain varieties obtained from the ISast Indies. According 
to some chemists, good opium will yield from ten to thirteen 
per cent, of morphia. The Turkey ojiium contains on an aver¬ 
age about six percent, according to the analyses of Mulder : but 
tlie best kinds of Smyrna opium contain thirteen per cent. 
(Pereira, Mat. Med. vol. ii. pt. ii p. 606.) This difference in 
the quantity of morphia contained in the drug, may sometimes 
account for certain differences observed in the effects produced 
by particular doses. 

There is a difference of o union respecting the strength of 
laudanum or the phannacopceil 1 tincture of opium. According 
to some, one fluid drachm, o; sixty minims of the tincture, is 
equivalent to Jive grains of otium, while the London Pharma- 
copceia assigns only about th -ee grains. The strength of the 
tincture as it is procured of different druggists varies greatly. 
(See Pereira, Mat. Med. vol. ii. pt. ii. p. 647; also Lancet, March 
12, 1853, p. 251; and Pharm. Journal, 1851, p. 250.) 

There is no form of poisoning so frequent as that by opium 
and its various preparations. lu two years, there were one hun¬ 
dred and ninety-six fatal cases in England.and Wales (p. 237,’, 
forming nearly two-thirds of all the cases of poisoning. One- 
seventh of these were cases of children poisoned by over-doses 
of opium or its compounds, and most of the others were the 
result of suicide or accident. It is calculated that three-fourths 
of all the deaths from opium, take place among children under 
Jive years of age ! This, however, forms bat a small proportion of 
the actual number of cases ; since there is no kind of poisoning 
wherein recoveries are so frequent. 

The poisojious salt of opium, meconate of morphia, is soluble 
in water, alcohol, and diluted acids. The aqueous and alcoholic 
solutions have an acid reaction. The solutions have a peculiar 
taste and odour, and by the latter the presence of opium may be 
in general recognised. The taste is bitter. 

Extract of o}>imn may be regarded as a pure form of the drug. 
It contains a larger proportion of the poisonous alkaloid morphia. 
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Three gi-ains of extract are equal to about five grains of crude 
opium. It is employed in medicine in doses of from one quar¬ 
ter of a grain to three or four grains. The alcoholic solution, 
under the name of laudanum, is sold to the public, in quantities 
of from half a drachm to two drachms, for twopence,—from two 
drachms to four drachms, for fourpence,—exceeding this quan¬ 
tity, eightpence and one shilling per ounce. It is very often 
sold by ignorant drug-dealers for tincture of rhubarb or black 
draught. 

Symptoms _The symptoms which manifest themselves when 

a large dose of opium or of laudanum has been taken, are of a 
very uniform character. They consist in giddiness, drowsiness, 
a strong tendency to sleep, stupor, succeeded by perfect insensi¬ 
bility, the person lying motionless, with the eyes closed as if in 
a sound sleep. In this stage he may be easily roused by a loud 
noise, and made to answer a question ; but he speedily relapses 
into stupor. In a later stage, when coma has supervened with 
stertorous breathing, it will be difficult, if not impossible, to rouse 
him. The pulse is at first small, quick, and irregular, the re¬ 
spiration hurried ; but when the individual becomes comatose, 
the breathing is slow and stertorous; the pulse slow and full. The 
skin is occasionally cold and pallid—sometimes livid : at other 
times warm and bathed in perspiration. The i)iipils arc some¬ 
times contracted, at others dilated. From cases which I have 
been able to collect, contraction Of the pupils is much more fre¬ 
quent than dilatation. In a case referred to me in 1846, one 
pupil was contracted and the other dilated. They are commonly 
insensible to light. The expression of the countenance is placid, 
pale, and ghastly : the eyes are heavy, and the lips are livid. 
Sometimes there is vomiting, or even purging ; and if vomiting 
take place freely before stupor sets in, there is great hope of 
recovery. This symptom is chiefly observed when a large dose 
of opium has been taken ; and it may be perhaps ascribed to the 
mechanical effect of the poison on the stomach. 'The peculiar 
odour of opium is occasionally perceptible in the breath. The 
muscles of the limbs feel flabby and relaxed, the lower jaw drops, 
the pulse is feeble and scarcely perceptible, the sphincters are in 
a state of relaxation, the temperature of the body is low, there 
is a loud mucous rattle in breathing, and convulsions are some¬ 
times observed before death ; these are more commonly met with 
in children than in adults. One of the marked effects of this 
poison is to suspend all the secretions except that of the skin. 
During the lethargic state, the skin, although cold, is often co¬ 
piously bathed in perspiration. It is a question yet to be deter¬ 
mined, whether this may not be^he medium by whiclf the poison 
is principally eliminated. Nausea and vomiting, with headache, 
loss of appetite, and lassitude, often follow on recovery. 

With a view of settling some disputed questions respecting 
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the symptoms produced by opium in a healthy person. Dr. 
Bdcker, in the year 1849, induce^ a man, set. 50, to submit to a 
series of experiments. The doses of opium given to this man 
were gradually increased, until confirmed symptoms of poisoning 
showed themselves. The man soon recovered from the influence of 
the drug. The following results were obtained :—The first effects 
were those of incipient drunkenness,—depression,—weakness of 
the muscles, — trembling of the limbs, especially of the jenees,— 
dizziness,—weight in the head,—giddiness,— stupor, followed 
by profound sleep, — nausea, — eruetations, with vomiting,— 
cramps,—convulsions,— contraction of the sphincters of the rec¬ 
tum and bladder,—contraction of the pupil,—rarely purging, 
but in general obstinate constipation. The pulse, at first fre¬ 
quent, became gradually slower and normal, but weak. The 
breathing was at first free, but .afterwards more difficult; and the 
skin was moist. Under still larger doses of opium, there were 
hallucinations, with delirium, and symptoms of congestion of the 
brain, attended at first with excitement, and subsequently with 
depression. At first the skin was cool; but afterwards there was 
itching. In a more .advanced stage, the face appeared either 
swollen and livid, or pale. A death-like sleep seized the person,— 
the pupils were dilated,—there was trembling of the limbs,— 
paralysis, especially of one side,—j^ajsthesia (loss of sensibility), 
—the pulse scarcely perceptible,—great difficulty of breathing, 
with symptoms of asphyxia, or apoplexy. In rare cases, trismus 
and tetanus appeal*. Death, generally speaking, rapidly follows 
a relaxed state of the sphincters, and paralysis of the muscles. 
(Die V ergiftungen, 1857, p. 50.) This record of the effects of opium 
is of value, as it is the result of actual observation. It tends to 
reconcile the discrepant statements of others in reference to 
certain symptoms— e. g. the contracted or dilated state of the 
pupils, the dilated state being confined to the advanced stage of 
poisoning from large doses. At the same time, it is to be 
obsei’ved, that the above scries of symptoms were the result of 
progressively-increased doses. In practice, a large dose is taken 
at once ; and the first rapidly passes into the second stage, with¬ 
out the intermediate conditions described by Bocker. 

The symptoms usually commence in from' half an Itour to an 
hour after the poison has been swallowed. Sometimes they come 
on in a few minutes, especially in children ; and at others their 
appearance is protracted for a long period. In a case reported 
by Dr. Skae, the person was found totally insensible in fifteen 
minutes. As we might expect, from the facts connected with the 
absorption of poisons, when the drug is taken in a solid state, the 
symptoms*are commonly more %low in appearing, than when it 
is dissoloed in alcohol. Their appearance is also protracted if 
the stomach be full at the time : and it is said that intoxication 
bos the effect of retarding them. In a case reported by Mr. 
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SemiJc (May 1841), a dose of one ounce and a half of 
laudanum was taken by a girl, s®t. 19 :—the symptoms did 
not appear until an hour and a half afterwards. There was 
drowsiness, but the patient was rational ; the pupils were con* 
tracted to the size of a pin’s head, and did not dilate on remov¬ 
ing the light. Under treatment the girl recovered. In a case 
in which 1 was consulted, a girl died in about twelve hours from 
the effects of a large dose of opium, and there was some reason 
to believe that the confirmed symptoms of narcotic poisoning 
did not show' themselves until three hours after she had swallowed 
the poison. (Med. Gaz. vol. xxxvii. 724.) With the exception 
of an extraordinary instance mentioned by Ur. Christison, the 
longest period to which tlic symptoms have been protracted W'as 
Jive hours. This occurred in a case reported by Dr. Sewell. A 
man, set. 40, sw'allowcd ten drachms of tincture of opium by 
mistake for tincture of rhubarb. When seen by Dr. Sewell, 
five hours afterwards, he was in bed, awake, and quite conscious. 
The pupils were contracted to the size of a pin's point, and im¬ 
moveable ; the temporal arteries pulsated with great violence ; 
he spoke with difficulty, the skin was dry, the pulse 100 
and jerking. By active treatment, the man recovered in about 
fifteen hours. (Dublin Hosp. Gaz. Oct. 15, 1845, p. 78.) In Dr. 
Christison’s case, a man swallowed an ounce and a half of lauda¬ 
num, and in an hour, half as much more, and lay down in bed. 
Some excitement followed, with numbness of the extremities. 
He continued sensible, and so lively for seven hours after the first 
dose, that a medical man did not believe his statement. It was 
not until the eighteenth hour that stupor set in, and in two hours 
more the symptoms of poisoning by opium were of an aggra¬ 
vated kind. He finally recovered under treatment, but there 
was no apparent cause for this extreme protraction of the symp¬ 
toms. (Op. cit. 70G.) In a case which occurred to Dr. Gibb, 
nine hours elapsed before the usual syu>ptoms were manifested. 
(Lancet, July 25, 1857.) 

The occasionally anomalous nature of the symptoms and 
appearances in poisoning by opium is well shown in a case com¬ 
municated to me in November 1850, by Mr. Clegg. A man, 
at. 56, in good health, swallowed by mistake in two pills from 
twenty-eight to thirty grains of opium of commerce. This was 
at three o’clock in the morning, and he died rather suddenly 
at one o’clock in the day, i. e. ten hours after taking the drug. 
'In about an hour after he had taken it, he was heard to moan ; 
there was twitching of the head and arms, and copious perspira¬ 
tion, with alteration of speech ; but he retained his senses, was a 
little drowsy at intervals, aud vomited occasionally. He dressed 
himself as usual in the morning, and complained of severe pain 
in his stomach. He was seen by a medical man about two hours 
before his death: there was no coma, contraction of the pupils, 
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nor any other symptom of poisoning by opium. Even the vomited 
liquid had no smell of the drug. He walked in a trembling way. 
As it was not supposed that he could have swallowed opium, no 
emetic was given. 

The period at which the cerebral symptoms commence is.a 
question of some importance in relation to the retention of power 
on the part of a person, to perform certain acts indicative of vo¬ 
lition and locomotion after having swallowed a large dose of this 
TOison. ■ Thus the narcotic effects may not come on until the 
(f^eased has had ample time to attempt suicide in some other 
way. In March 1843, a gentleman committed suicide at Ham¬ 
mersmith : he was found suspended by a silk handkerchief; but 
it was shown that he had previously swallowed a large dose of 
laudanum. There was no doubt that he had died from liauging. 
In general, it must be allowed as at least possible that a person 
who has taken a sufficient quantity of this poison to prove fatal, 
may move about and perform many acts for one or two hours 
afterwards, but this power ceases when the cerebral symptoms 
commence. In a fatal case of poisoning by opium which oc¬ 
curred to J)r. Skae, he ascertained that the person rose from his 
bed, and had moved about his room, at least two and probably 
three hours after having token poison. (Ed. Med. and Surg. 
Journal, July 1840.) In another instatice, in \yhich the quan¬ 
tity token was probably half an ounce, but enough to destroy 
life, the person was able to converse cheerfully and readily with 
a neighbour two hours after she had swallowed the poison. 

It has been frequently observed, in cases of poisoning by this 
drug, that a person has recovered from the first symptoms, and 
has then had a relapse, and died. There is some medico-legal 
interest connected with this state, which has been called secondary 
asphyxia from opium, although there appears to be no good reason 
for giving to it this name. In Deeember 1843, a gentleman swal¬ 
lowed a quantity of laudanum, and was found labouring under 
the usual symptoms. The greater part of the poison was removed 
from the stomach by the pump; and he so far recovered from his 
insensibility as to be able to enter into conversation with his me¬ 
dical attendant; but a relapse took place, and he died the follow¬ 
ing night It is not improbable that, in these cases, death may 
be occasioned bj' the accumulation of the poison, carried by the 
absorbents into the system; i e. the morphia may be more ra¬ 
pidly carried into the system than it is eliminated out of it. A 
remarkable case illustrative of this r'imittent form of poisoning 
by opium has been published by Mr. Kirby, (Dubl. Med. Press, 
Dec. 24, 1845, 406.) A lady, tet. 30, swallowed six dessert¬ 
spoonfuls, of the common tincture of opium, having previously 
t^en four glasses of port wine, and some spirits in her 
tea. After three hours she was found in her bed, perfectly 
insensible. The skin was pale and cold; the limbs were relaxed. 
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and felt flabby when handled. She breaHied slowly, and appa¬ 
rently with great diflSculty. There was a loud mucous rattle in 
the windpipe, with great frothing at the mouth, which was wide 
open. The eyelids were closed, and, when raised by the finger, 
e^ibited a distorted, fixed, suffused eyeball, with an extremely 
contracted pupil; the pulse was 100, and very feeble. The tem¬ 
perature of the body was low. There was paralysis of the 
muscles of the throat, with intense coma. From this state she 
recovered so as to recognise her medical attendant and her do¬ 
mestics. In about eighteen hours from the time of taking the 
poison there was a relapse, indicated by great difficulty of breath¬ 
ing. She referred all her suflerings to her “ lungs,” asked for a 
blister for her back, and announced that she was dying. The 
wrist was now pulseless, and there was coldness and relaxation of 
the limbs. She died in twenty three hours after she swallowed 
the laudanum, retaining her consciousness until.a few moments 
before her death. Dr. Christison quotes a case from Pyl, in 
which, after a large dose of opium, there was a complete remis¬ 
sion of symptoms; but paralysis came on, and the man died in 
ten days. (Op. cit. 710.) He thinks that opium could only act 
in this manner by calling forth some disposition to natural disease 
—some organic affection of the brain being suddenly developed 
through the cerebral congestion occasioned by the poison. In 
reference to Pyl’s protracted case, this may be the true explana¬ 
tion; but, in the other instances cited, it appears to me we can 
only refer the fatal symptoms, notwithstanding the remission, to 
the direct effect of the poison. After all, at an inquest, the prac¬ 
tical question would be reduced to this:—Would the deceased 
have died under the same circumstances had he not taken the 
dose of opium? Whether the drug acted directly to destroy life, 
or indirectly by inducing some fatal disease, it must equally bo 
regarded as the immediate cause of death. It would be a great 
mistake, however, to assume that because there had been a re¬ 
mission or intermission of .symptoms, the drug could not have 
caused death. The case of the late Mr. A. Stafford (No¬ 
vember 1857) is in this respect of some importance. This gen¬ 
tleman was labouring under severe pain in the abdomen, as it 
was supposed from gall-stones, and, to relieve tliis pain, he was 
bled to thirty ounces, and took, by medical prescription, in the 
space of four hours, about 200 drops of laudanum and 200 drops 
of tincture of henbane! This was equivalent to about 16 grains 
Qf Opium, given within a short period to a person unaccustomed 
to the drug. The usual noxious effects were produced, and the 
most severe treatment by flagellation of the soles of the feet was 
resorted to for many hours in order to prevent the patient from 
falling into a fatal sleep. In the course of six days, although 
much debilitated, he had so far recovered as to be able to 
make a journey to Dublin for further medical advice. lie was 
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then in a state of gredl debility, but ho had recovered from the 
primary effects of the nartjotic medicines. He died on the fifth 
day after his arrival, and on the eleventh day from the treatment. 
On inspection, the lungs were found healthy, but there were 
about five ounces of serum in the pleural cavities. The heart 
was larger than natural, very soft, its parietes were thin and in a 
state of fatty degeneration. It floated in water. No particular 
appearances were found in the abdomen, if we except the pre¬ 
sence of many biliary calculi in the gall-bladder; there were none 
in the duct. The stomach contained a little fluid, but, with the 
intestines, was normal. In the head there was subarachnoid effu¬ 
sion, but no congestion of the brain or membranes, and no serum 
in the ventricles. There was a slight fulness of the vessels at the 
base. The cause of death was ascribed to a diseased condition of 
the heart. Assuming the correctness of this view, the adminis¬ 
tration of such large doses of opium, with the loss of a consider¬ 
able tpiantity of blood, must, as a general rule, place a person in 
great jeopardy. This was not one of those cases of tolerance 
which would justify the use of such large doses of opium. In 
fact, the narcotized state in which the deceased remained for at 
least twelve hoius, proved that the medicine had passed from its 
medicinal to its poisonous operation. 

It is pro])er to remember that a person may die from oj)iuni 
without being necessarily narcotized up to the time of death. 
(See cases, pp. 589, 591.) The narcotic symptoms may disap* 
pear, and be replaced by others affecting the lungs (case, p. 591), 
which may be just as fatal to the patient. The term “ opiatized ” 
would be more appropriate than “ narcotized,” to indicate the 
noxious effects on these exceptional occasions. 

Chronic poisoning by opium. Opium-eating .—When opium is 
taken for a long period in small doses which are gradually in¬ 
creased, its effects are very different. It is this state which we 
witness in those persons who are addicted to opium-eating. 
There is no poison which appears to be so much under the influ¬ 
ence of habit as opium (p. 87). Boeker met with several opium- 
eaters,— one of them a physician, who took daily thirty grains 
of solid opium. The English opium-eater (De Quincy) took 
at one time, for a daily quantity, nine ounces of laudanum. 
The injurious effects of the drug thus taken for a long period of 
time, have already given rise to an important question in law 
relative to life-insurance (case of the Earl of Mar, 1828) ; aud 
it will be, therefore, proper to state those facts which have been 
ascertained with respect to the influence of this practice on 
licalth. One of the best descriptions of the effects of opium- 
eating is that given by Dr. Oppeuheim in his account of the state 
of medicine in Turkey. He says, “ The habitual opium-eater is 
readily recognised by his appearance. A total attenuation of 
body,—a withered yellow countenance,—a lame gait,—a bending 
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of the spine, frequently to such a degree as to cause the body 
to assume a circular form,—and glassy deep'Sunken eyes,— 
betray him at the first glance. The digestive organs are in 
the highest degree disturbed; the sufferer eats scarcely any¬ 
thing, and has hardly one evacuation in a week ; his mental and 
bodily powers are destroyed. As the habit becomes morc con¬ 
firmed, his strength continues decreasing, the craving for the 
drug becomes greater; and, in order to produce the desired 
effect, the dose must be constantly augmented. After long 
indulgence, the opium-eater is subject to neuralgic pains, to 
which opium itself brings no reliefi These persons seldom 
attain the age of forty if they have begun to use opium early.” 
This descriptkm of the effects is exactly what we should expect 
from physiological and pathological reasoning. Dr. Christison 
states, that he has ascertained that constipation is by no means 
a general consequence of the continued use of opium ; but 
there may be exceptions to the rule. It is believed by some 
that the action of the drug is different in different countries, and 
that this description of the effects produced by the use of 
opium in Turkey is not applicable to the English opium-eater. 
There is no reason, however, for entertaining this opinion. The 
late Dr. A. T. Thomson noticed, in reference to one of his patients 
who had been in the habit of taking opium, that if she passed 
over the usual time for taking a dose, she felt the most distress¬ 
ing sensations about the joints, not of pain, but such as she was 
unable to describe. She suffered from involuntary motions of 
the arms, fingers, and toes; numbness in the limbs and body 
generally; profuse perspiration, nausea, vomiting, and loss of 
appetite; a saline taste in the saliva, and a bad taste in the 
month; a general impairment of the senses; trembling of the 
limbs, with a sense of great debility and lassitude. The mental 
powers were also impaired, and this state was attended by a 
miserable depression of the spirits. These symptoms were re¬ 
lieved by a repetition of the dose. One of the effects of opium 
in this case was to produce constipation. A remarkable instance 
of chronic poisoning by opium, which occurred to Dr. Myers, will 
be found in the Edinburgh Med. Jour. 1853-6, vol. i. p. 857. 

The chronic form of poisoning, as witnessed among children 
in the factory districts, has been described by Mr. Grainger. 
It appears that laudanum, and other preparations of opium, 
are given to children in gradually increased doses, until the 
child will bear from fifteen to twenty drops of laudanum 
at a time. The ehild becomes pale and wan, with a peculiar 
sharpness of feature, and rapidly wastes away. I'ho majority 
of these children die by the time they are two years old. 

_ Effects of external application. — Opium, and all prepara¬ 
tions containing morphia, have the property of affecting 
the body through the skin. Excepting in cases of idiosyn- 

qq 
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crasy, or where a large quantity of the drug is too frequently 
applied to an abraded surface, they are not likely to pro¬ 
duce fatal effects by this mode of introduction into the 
system. There is, however, an instance reported of a very large 
quantity of laudanum having acted fatally when applied in a 
poultice to the unbroken skin of the abdomen. (Christison, Op. 
cit. 723.) A soldier, ajt. 32, was attacked with phlegmonous 
erysipelas on the face and outer part of the right leg, on ac¬ 
count of which a linseed poultice, moistened with laudanum, 
was applied to the limb. Next morning ho was found in a 
state of deep sopor: the eyelids tremulous and half-open, 
pupils contracted, the lips distorted, the muscles of the face 
affected with spasm, and those of the limbs with convulsions. 
The medical attendant, perceiving a strong odour of opium, 
examined the bandages, and found them soaked with laudanum, 
the hospital servant having ignorantly applied nearly an ounce ! 
In spite of treatment the convulsions increased, the pulse became 
more feeble, and the patient died. On inspection, some red 
points were seen on the arachnoid : a strong opiate odour was 
exhaled from all parts of the body, and the heart, stomach, and 
brain, were healthy. None of the poison could be detected in 
the blood. (Ed. M. and S. J. xxix. 450; and Journal de Chiraie 
Medicale, Avril 1827.) The application of opium, in any form, 
to an abraded surface of skin, is liable to give rise to all the 
results of narcotic poisoning. 

In general, the narcotic preparation is only applied after the 
skin has bc6n removed by a blister: but the following case is 
sufficient to show that small doses of a salt of morphia may in 
this way act very energetically. A young woman, labouring 
under scirrhus of the uterus, and suffiering from vomiting and 
pain in the stomach, was ordered to apply to the pit of the stomach, 
from which the skin had been previously removed by a blister, 
the I-23d part of a grain of the muriate of morphia. The same 
dose was repeated by the cndermic process the following morn¬ 
ing. Some time afterwards, the woman fell into a state of com¬ 
plete nareotisra. She suffered from pain in the head, stupor, 
ringing in the ears, dizziness, and incoherence, a hot and dry 
skin, and a strong and frequent pulse. Among the symptoms 
was one somewhat remarkable, namely, that she saw only the 
half of surrounding objects :—for instance, in* the case of a per¬ 
son standing bef<»re her, she could only see the right or left Wlf 
of the' body. The cerebral congestion was followed by convul¬ 
sions. Venesection was performed; but this only produced a 
stronger attack, followed by another. A compress, soaked in 
vinegar, with ice, was applied to the forehead, followed by mus¬ 
tard poultices to the lower extremities. The symptoms gradually 
abated, but it was three weeks before vision and speech were 
perfectly restored. (Oesterreichische Medicinische Wochen- 
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schrift, April 1845.) Four-tenths of a grain of the acetate of 
morphia applied to a blistered surface have been known to cause 
dimness of vision and delirium. The dose commonly recom¬ 
mended for application endermically, is from one to two grains. 

Opiate preparations introduced into a wound; or as cncmata 
into the rectum, may also produce fatal effects. Orfila relates the 
case of a man who died from the effects of an injection contain¬ 
ing thirty grains of opium. (Op. cit. ii. 225.) A child has been 
killed by ten grains of tlie snlphate of moi-phia, given in the 
form of an enema, by mistake for sulphate of quinine. (Med. 
Gaz. iv. 220.) In the case of Major Forester (Legal Examiner, 
October 1852), a question arose respecting the relative effects of 
opium administered by the mouth or rectum. An injection had 
been ordered for this gentleman containing tw'o drachms of 
sedative solution of opium, with half a drachm of campliorated 
tincture of opium. The whole of this was used as an injection, 
and the deceased took, in addition, from eight to fifteen grains 
of Dover’s powder. In about an hour and a half he fell into a 
state of stupor, and died shortly afterwards, clearly from narcotic 
poisoning. Before death, he was seen by a medical n>an, who 
found him asleep, without stertorous breathing,—the skin per¬ 
spiring,—and the pupils half dilated, but contracting perfectly to 
light. Assuming that the sedative solution used had the strength 
of tincture of opium, the dose was not unusually large, as — 
according to English authorities (Christison, Op. cit. p. 723) — 
opium acts less powerfully by the rectum than by the mouth. In 
fact, it is asserted that twice as much is required to produce the 
same effect by injection as by the mouth. The deceased probably 
took in this case, within a short period, at least seven grains of 
opium; and this quantity would account for his death by which¬ 
ever channel it had been introduced. It has been elsewhere 
stated, that some poisons act more energetically and speedily by 
the rectum than by the mouth (p. 24); but this is, I believe, not 
in accordance with English experience regarding opium. I have 
known five grains, used as a suppository with soap, produce 
drowsiness and narcotism. This quantity would have probably 
caused death if it had been taken by the mouth (see p. 598). 

The application of any opiate preparation to the lining mem¬ 
brane of the nose will produce all the usual symptoms of poison¬ 
ing, and death. (Wibmer, Op. cit, Papaver.) 

Affeakancbs aftek death. —In a case of poisoning by 
opium, which proved fatal in fifteen hours, examined at Guy’s 
Hospital, the vessels of the head were found unusually congested 
throughout. On the surface of the anterior part of the left 
hefnisphere there was ecchymosis, apparently produced by the 
effusion of a few drops of blood. There were numerous bloody 
points on the cut surface of the brain :—there was no serum 
collected in the ventricles. The stomach was quite healthy. 

Q Q 2* 
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riuitlity of the blood is mentioned as a common appearance iu 
poisoning by opium. There is also engorgement of the lungs ; 
most frequently, according to Dr. Christison, in those cases 
which have been preceded by convulsions. (Op. cit. 732.) 
Among the external appearances there is often great lividity of- 
the skin. Extravasation of blood on the brain is rarely seen ;— 
serous effusion in the ventricles, or between the membranes, is 
much more common. The stomach is so seldom found otherwise 
than in a healthy state, that the redness, said to have been occa¬ 
sionally met with, may be regarded as probably due to congestion 
from accidental causes. In a case referred to me, in August 
18-14, in which a woman, set. 56, died in twenty-two hours after 
taking half an ounce of tincture of opium, the following appear¬ 
ances were found twenty-four hours after death. The brain 
was congested throughout, the blood in the sinuses fluid, and 
there was about an ounce of serum effused between the mem¬ 
branes and in the ventricles. The lungs were emphysematous 
in places, and the liver was rather enlarged and congested. The 
intestines, nearly empty, had patches of congestion, with bloody 
mucus on the lining membrane. The stomach presented at the 
larger end some redness of the mucous membrane, but appa¬ 
rently of a pseudo-morbid character. The contents consisted of 
a dark, pasty, offensive mass, of a greenish colour, intermixed 
with lumps of half-digested animal food : there was no smell of 
opium to be perceived, nor could the least trace of mcconic acid 
or morphia be detected in them by the most careful analysis. 

In a case of poisoning by a large dose of tincture of opium. 
Dr. Sharkey found the following appearances twelve hours after 
death. The body was warm and rigid; the stomach healthy, 
containing a quantity of a gruel-like fluid, without any smell of 
opium. The intestinal canal, and the viscera of the abdomen, were 
healthy. The veins of the scalp, as well as of the dura mater 
and sinuses, were gorged with blood ; but there was no cflusion 
in any part of the brain. The contents of the stomach yielded 
no trace of morphia or meconic acid ; but there was no doubt 
that death had been caused by opium, taken the previous night, 
(Med. Gaz. xxxvii. 235.) In another case of death from a small 
dose of extract of opium, this gentleman found great lividity of 
the skin of the neck. The scalp, superficial veins, and sinuses 
of the brain, contained a large quantity of blood ; and there was 
effused blood, both fluid and coagulated, around the upper part 
of the spinal marrow. There were patehes^of ecchymosis on the 
mucous membrane of the stomach. The heart was flaccid, pale, 
and nearly empty. The large veins, and the venous system 
generally, were much gorged. The case of an infant of •six 
months, which was the subject of a trial at the Aberdeen Autumn 
Circuit 1863, was communicated to me by Dr. Ogston. The 
child died in a few hours from a dose of sixty drops of the wine 
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of opium. The only marked appearance in the body was con¬ 
gestion of the brain. In a case which I had to investigate a few 
years since, a child, aged fourteen months, was kined«in eighteen 
hours from the effects of a dose of infusion of opium, equivalent 
to from three to five grains of the powder. The inspection of 
the body was made about twenty-four hours after death. Exter- 
niUly, there were a few livid spots on the skin' of the abdomen, 
back, and thighs. The eyelids were open, and the eyes sunk in 
the orbits. The pupils appeared contracted, but the condition 
of the iris was not particularly noticed during life. The viscera 
of the chest were healthy ; there was no mark of effusion, or of 
any organic disease'. The right cavities of the heart were con¬ 
gested. The viscera of the abdomen were also healthy, excei)t 
the kidneys, the structure of which had undergone some change 
from disease. The stomach was healthy; the mucous membrane 
presented no trace of infiammation or disease in any part. It 
contained about a teaspoonful of a white viscid liquid, apparently 
consisting of milk and mucus in a semi-digested state. There 
was no farinaceous or any other food present, and no smell of 
opium ; nor was the slightest trace of morphia or mecouic acid 
detected in it on analysis, although the child had not vomited, 
but had remained throughout in a state of insensibility. The 
intestines were healthy. The blood vessels of the brain were 
found much congested ; but there was no effusion or extravasa¬ 
tion of blood or serum. 

According to Backer, the usual appearances in opium-poison¬ 
ing are,—great congestion of the sinuses and membranes of 
the brain,— an increased effusion of cerebro-spinal fiuid,— 
effusion of serum in the ventricles of tlie brain, and in the sub¬ 
arachnoid tissue. The brain itself is often pale and bloodless ; 
but sometimes there is eft’usion of blood in the ventricles, or in 
the subarachnoid cells. In the chest the lungs are much con¬ 
gested, and there are effusions of blood in the pulmonary tissue. 
The heart is filled with a large quantity of dark-coloured blood. 
The stomach and bowels are generally normal,—rarely red¬ 
dened in the mucous membrane; but the liver, spleen, and 
kidneys are greatly congested. The urinary bladder is distended 
with urine,—a fact which has led to the erroneous notion, that 
the secretion of urine is increased as a result of the action of the 
poison. It simply arises, however, from a loss of power of expul¬ 
sion, as a result of paralysis and of a loss of consciousness in 
the person labouring under the effects of the poison. 

In M«'. Clegg’s case (ante, p. 589), there was no fulness 
of the vessels of the brain, or of its membranes ; but there 
was such congestion at the greater end of the stomach, as to 
lead to the supposition that irritant poison had been taken. 
No irritant poison was found ; but there were distinct indi¬ 
cations of opium. The poison appears in this case to have 
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produced no effect on the brain, but to have exerted its 
in/laence chiefly on the nerves connected with speech and 
motion. Iji Mr. Kirby’s case (ante, p. 590), of death, after n 
remission and relapse under severe pulmonary symptoms, the 
body was inspected after nineteen hours, and was then warm 
and rigid. The limbs were strongly extended, and the hands 
clenched. The whole front was pale, while all the underlying 
parts were deeply ecchymosed. The lungs filled the chest, and 
scarcely retired on exposure ; they crepitated when handled, and 
yet they felt firm and fleshy, and resisted the scalpel. Their 
anterior surface presented a bloodless appearance, studded with 
small black spots of a circular form. Internally, they were 
gorged with livid blood. The large pulmonary vessels were 
nearly empty, as was the heart, the blood which they contained 
being fluid. The stomach was distended by a brownish-coloured 
inodorous fluid. The mucous membrane exhibited purple marks 
from congestidn. The intestines were pale throughout, except 
near the gall-bladder, where they were stained with bile. The 
voluntary muscles were very florid. The head was not ex¬ 
amined. 

From this account of the appearances, it will be seen that 
there is nothing but a fulness of the vessels of the brain, and 
greater or less congestion of the lungs, which can be looked’ upon 
as indicative of poisoning by opium ; and even thbse are not 
always present. This condition of the brain or Inngs, however, if 
it exist, can furnish no evidence of poisoning, when taken alone, 
since it is so frequently found, as a result of morbid causes, in 
the bodies of persons who have died from disease. 

Fatal Dose. — The medicinal dose of opium, in extract or 
powder, for a healthy adult, varies from half a grain to two 
grains. Five grains would be a very full dose. The medicinal 
(lose of the tincture for an adult is from ten minims to one 
drachm, — as an average from thirty to forty minims. In a case 
which occurred in London in 1838, a man set. 45 was killed by 
ten grain.s of solid opium; and in September 1843, a woman, 
set. 38, was killed by eight grains of the drug given in two 
doses. (Brit, and For. Med. Rev. Oct. 1844, 558.) In another 
instance, a lady, set. 29, suffered from giddiness, numbness of the 
limbs, and other serious symptoms, w’hen only twenty minims of 
the tincture were introduced in the form of enema, i. e. about one 
grain and a half of opium. The same dose had been administered 
for six nights previously, without any serious effects following;— 
this fact renders it not improbable that the drug possesses an accu¬ 
mulative power. She continued in a state of delirium for twenty 
hours, and the numbness of the limbs only ceased after forty-eight- 
hours. This was an unusually small dose thus to affect an adult 
by the rectum (p. 395). Dr. Babington has communicated to me 
the case of a lady who had taken five grains of Dover’s powder, f.e. 
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about half a grain of opium, and who suffered from stupor and 
drowsiness for three days. It is well known that some persons 
cannot bear the smallest doses of opium without suffering from the 
most intense headache, and other painful symptoms. Ih-. Chris- 
tison states that he was acquainted with a gentleman who, even 
when in perfect health, could not take seven drops of laudanum 
(one-third to one-half of a grain of opium) without being narco¬ 
tized. A man who had been suffering from piles, was ordered a 
starch-clyster containing only one grain of pure opium. In about 
half an hour after its administration the patient was found in a 
partial state of narcotism. There was pain in the head, whiph 
felt hot, the eyes were red and suffused, glassy-looking, and hklf 
open; the face flushed ; tongue dry; and there was a painful 
tenderness both in the head and face on the slightest motion. 
There was complete loss of power in the upper and lower 
extremities, and the man was in a half-stupefied condition, (I>r. 
Stcinthal in Casper’s Wochenschrift, Mai 1845, p. 294.) These 
serious effects produced by small doses on adults must, however, 
'bo considered as exceptions to the rule: they appear to be due 
to idiosyncrasy, or to a peculiar susceptibility of the poisonous 
effects of opium in certain constitutions. It must not be for¬ 
gotten, however, that they lead to one important inference in 
legal medicine, namely, that an adult may be killed by a dose 
of opium, which many, relying upon a limited experience, would 
pronounce to be innocuous. We have commonly no means of 
detecting or recognizing the existence of this idiosyncrasy in 
individuals prior to the fatal event. 

In a case communicated by Dr. Brown to Dr. Christison, four 
grains and a half of opium, mixed with nine grains of camphor, 
killed a man in nine hours with all the symptoms of narcotic 
poisoning. The smallest dose of solid opium which has been 
known to prove fatal to an adult, was in a case reported by Dr. 
Sharkey, of Jersey. (Med. Gaz. xxxvii. 236.) A stout muscu¬ 
lar man, ajt. 32, swallowed two pills, containing each about one 
grain and a quarter of extract of opium,—a quantity equivalent 
to four grains of crude opium : he w'as soon afterwards attacked 
by a convulsive fit, and died. In the case of a sailor, three 
drachms of the tincture proved fatal, in spite of early treatment. 
(Dr. Gibb, Lancet, July 2.5, 1857.) The smallest fatal dose of 
ike timture in an adult, which I have found recorded, is two 
drachms. The case is reported by Dr. Skae. (Ed. Med. and 
Surg. Journ., July 1840.) The patient was a robust man, set. 
56 ;—he sw^lowed the tincture at ten in the evening, and died 
under the usual symptoms the following morning; the case 
thus lasting only twelve hohrs. The quantity actually swal¬ 
lowed, however, appears to be involved in some doubt; for jt is 
subsequently stated (p. 160) that half an ounce of laudanum 
may have been taken. Opium, as meconate of morphia, was 
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detected in the stomach. In a case which I was required to in¬ 
vestigate, a woman died in twenty-two hours after taking half an 
ounce of tincture of opium by mistake for tincture of rhubarb. 

Recovery from large doses .—In July 1857, a woman was 
brought to Guy’s Hospital in a state of complete narcotism, with 
contracted pupils, relaxed muscles, and all the other symptoms 
of acute poisoning by opium. It was ascertained from her hus¬ 
band, who was an opium-eater, that she had taken a scruple 
(twenty grains^ of solid opium. The stomach-pump and other 
remedial measures, including galvanism, were employed; she 
recovered, and left the hospital in a few days. Very large 
doses of the tincture have been frequently taken without prov¬ 
ing fatal. Two women, who had each swallowed an ounce of 
the tincture, were placed under treatment at St. Thomas’s Hos¬ 
pital, and they both recovered. (Med. Gaz. xix. 264.) Seve¬ 
ral similar cases have occurred at Guy’s Hospital. In July 
1841, a man was admitted, who had swallowed one ounce and a 
half of the tincture. Vomiting came on, but he was not 
brought to the hospital until twelve hours after he bad taken 
the poison. The stontach-pump was employed, and even under 
these disadvantageous circumstances he recovered. Neither the 
matter then vomited, nor the liquid brought off by the instru¬ 
ment, contained any trace of opium or of meconatc of morphia, 
although the quantity examined amounted to six ounces. About 
the same time a woman was brought in, who had swallowed ten 
drachms of laudanum by mistake for tincture of rhubarb. 
Vomiting ensued, and she did well. It .appears reasonable to 
attribute these recoveries from large doses to early vomiting, 
or to the treatment employed; but this explanation is not 
always applicable. A case occurred to Dr. Young (Med. Gaz. 
xiv. 6.55), in which a young lady took an ounce of lauda¬ 
num in whiskey, and recovered in five days; there was no 
vomiting, and the cause of the symptoms was not even suspected 
until she had recovered from her stupor, and confessed that she 
had taken the poison. Another case occurred at the West¬ 
minster Hospital (Lancet, Dec. 1843), in which a woman, mt. 25, 
was brought into that institution while labouring under symp¬ 
toms of poisoning by opium. She was perfectly comatose, the 
features were devoid of expression, the lips purple, and the pupils 
contracted to the size of a pin’s head. The eyes were everted 
and 6xed. Sulphate of zinc and tartar emetic were given with¬ 
out effect, and the stomach-pump was not brought into use until 
about an hour after her admission. The contents of the sto¬ 
mach were entirely free from the smell of opium. The woman 
was kept roused, coffee was administered, and she recovered. 
It e(as ascertained that she had swallowed one ounce of lauda¬ 
num, but at what time before her admission, is not stated. In 
this case, a long time had elnpsed before the contents were re- 
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moved from the stomach, and then there was no trace of opium 
to be perceived by the smell. Two cases of recovery in young 
men are reported by Mr. Kirby, in which an ounce and a half 
of the tincture had been swallowed. They were seen immedi¬ 
ately, and owed their recovery to energetic treatment. (Dub. 
Med. Tress, Dec. 24, 1845, 407.) The following instance of 
recovery from a large dose of opium was privately communi¬ 
cated to me a few years since by one of my class. A medical 
student, after a heaity supper, at nine o’clock in, the evening, 
swallowed four ounces of tincture of opium (P. L ), made by 
himself from opium procured at a resj)ectable druggist’s. He 
went to bed and slept until six o’clock the next morning, when 
he was awakened by a feeling of nausea. He then vomited 
freely; and, as he supposed, the whole of the contents of the 
stomach, smelling strongly of opium, were ejected. He per¬ 
fectly recovered without feeling any other symptom than in¬ 
ability for muscular exertion. It is remarkable that the opium 
should have remained so many hours on the stomach without 
causing serious symptoms and death. I have elsewhere recorded 
a case in which five ounces 6f laudanum were taken without pro¬ 
ducing sleep, and the patient recovered. (Guy’s Hosp. Reports, 
Oct. 1850, p. 220.) Dr. Gibb met with a case in which a man, 
£et. 72, swallowed an ounce and a half of laudanum. The poi¬ 
son remained in his stomach for nine hours w'ithout causing the 
usual symptoms. There was slight drowsiness, w'ith a disposi¬ 
tion to doze. At the end of this time he vomited the greater 
part of the laudanum, and recovered. (Lancet, July 25, 1857.) 

Some remarkable results connected with the effect of habit on 
the fatal dose of opium, have been elsewhere detailed. (See ante, 
p. 87 and 592.) It is popularly known that opium-eaters will bear 
very large doses with impunity. It would take a dose of some. 
ounces to kill such individuals. The Turks begin with from one 
to two or three grains, and increase the quantity gradually until it 
amounts to two, three, or in many instances six drachms. From 
three to eight ounces of laudanum are set down os the regular 
daily allowance of an English opium-eater. The following case 
is mentioned by Mr, Kirby. A gentleman, of a very haggard, 
sallow, gloomy appearance, and trembling all over, entered a 
druggist's shop and asked for an ounce of laudanum, which was 
properly refused without medical sanction. He then asked to be 
shown how much an ounce was, and when it stood before him, 
measured in a graduated glass, he seized it from the. counter, 
and eagerly sw^lowcd it. The druggist was struck powerless. 
The gentleman, seeing his great alarm, assured him it was need¬ 
less, as he had been a long time an opium-eater, and took, twice 
daily, as much as he had just drunk. He remained for half an 
hour in conversation witht the druggist, who was surprised to 
observe the vronderful changes which so short a period had made 
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in his visitor, whose manner became animated, at the same time 
that his face became plump, and suffused with a pleasing blush. 
(Dub. Med, Press, Dec. 24, 1845, p. 407.) 

Fatal effects of opium on infants. —In connection with this 
subject, it is important to bear in mind, that infants and young 
persons are liable to be killed by very small doses of opium ; they 
appear to be peculiarly susceptible of the effects of this poison. 
Dr. Ramisch, of Prague, met with an instance of a child four 
months old, that was nearly killed by the administration of one 
grain of Dover’s powder, containing only the tenth part of a grain 
of opium the child suffered from stupor and other alarming 
symptoms. The following case occurred in June 1832. Four 
grains of Dover’s powder (containing less than half a grain of 
opium) were given to a child four years and a half old. It soon 
became comatose, and died in seven hours. Dr. Kelso met with 
an instance in which a child, nine months old, was killed in nine 
hours by four drops of laudanum, equal to only one-third part of 
a grain of opium ; it was much convulsed before death. A case 
is referred to in a late nuniber of the Medical Gazette, in which 
two drops of laudanum, equal to the sixth-part of a grain of 
opium, killed an infant. The following is another illustration 
of the fatal effects of a similar dose. A nurse gave to an infant, 
five days old, two drops of laudanum, about three o’clock in the 
morning. Five hours afterwards the child was found by the 
medical attendant in a state of complete narcotism. It was re¬ 
vived by a cold bath, but a relapse came on, and it died the same 
evening, about eighteen hours after the poison had b§en given to 
it. On inspection, the brain and abdominal viscera were found 
in a perfectly healthy state, and there was no smell of opium in 
the stomach. (Prov. Med. Jour. Oct. 28, 1846, p. 519.) The 
fatal dose here, as in the former case, was equal to the sixth of a 
grain of opium, and to only an infinitesimal dose of morphia! 

Another case is reported (Lancet, Feb. 1842) in which a child, 
two days old, was killed by a dose of a mixture containing one 
minim and a half of tincture of opium, equal to the eighth part 
of a grain. The child was seized with narcotism, followed by 
coma, and died in fourteen hours. There are no appearances in 
the body under these circumstances to indicate the cause of 
death, and it is not probable that the poison, when taken in so 
small a quantity, could be chemically detected by the odour or 
chemical tests. Dr. Pereira saw a case in which a powerful effect 
was produced upon an infant by one drop of the tincture of 
opium (Op. cit. ii. pt. 2, p. 649). Dr. Mcrriman met with an 
instance where a child, a month old, was thrown into excessive 
stupor by a single drop of the tincture (equal to the twelfth part 
of a grain of opium, contained in a dose of mixture prescribed 
for it. He met with two instances inn which death was caused 
by a small dose of Godfrey’s cordial, which contains opium. 
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Among recent cases showing the fatality of this drug to infants, 
are the following. Dr. E. Smith attended a child which died 
comatose eighteen hours after having taken one minim of the 
tincture of opium (1-12th grain). Symptoms of narcotic poison¬ 
ing set ih in about half an hour, and the child never rallied ft'om 
the effects of the drug. (Med. Times and Gaz. April 15, 1854, p. 
086.) Dr. Edwards, of Liverpool, communicated to me a case 
which occurred under his observation in November 1857, in 
which an infant under four weeks died from a dose'bf paregoric, 
equivalent to 1 90th part of a grain of opium. The child became 
comatose in half an hour, and remained in this state for seven 
hours, when it died, having been slightly convulsed before 
death. Another case is recorded, in which two drops of lauda¬ 
num destroyed a child four days old. (See Provincial Journal, 
April 8, 1846, p. 163.) 

On the other hand, infants have recovered from doses of a 
grain and upwards. Dr. O’Rorke describes a case in which a 
child of seven months recovered in eighteen hours from a dose of 
laudanum equivalent to between two and three grains of opium, 
(Med. Times and Gaz., May 15, 1858, p. 511, and July 24, p, 95). 
A nurse gave to a new-born child thirty minims (= 2^grains of 
opium) of tincture of opium. The effects produced were deep, 
hurried respiration,—great lividitj’^ of the skin, especially of the 
arms and legs,—closed eyes,—contracted pupils,’—coma,—vomit¬ 
ing, and convulsions. Convulsive spasms occurred at irregular 
intervals, wheu the eyes stared with twitching and contraction of 
the muscles of the face. The child did not vomit until a convul¬ 
sive fit was about to come on. The matter vomited was not tested. 
The fits became gradually less severe, and finally ceased after 
some hours. The child quite recovered. (Lancet, Aug. 29, 
1858, p. 220.) Probably the greater part of the draught was 
ejected. Mr. Murray met with a case in which three-fourths of 
a teaspoonful of laudanum, equivalent to three grains of moist 
opium, were given to au infant a year old. The usual symptoms 
followed: but under active trc.'itmcnt the child recovered in 
twenty.four hours. It was especially noticed that the cerebral 
symptoms were alleA'iated when there was copious perspiration. 
(Edinburgh Med. Joitrnal, Eeb. 1858, p. 718.) 

In spite of such facts as those above related, there is often a dis¬ 
position among medical witnesses to refer the death of a child in 
these cases to natural disease, because the quantity of opium ad¬ 
ministered is. small. As an illustration of this may be men¬ 
tioned the following case. A woman gave a child four weeks 
old a narcotic draught, containing an eiyhth of a grain of opium 
and as much hyoscyamus. The child fell fast asleep, and died 
comatose in twelve hours. Contrary to well known facts, the 
physician asserted that the child could not have been poisoned 
by so small a dose! A case was tried at the Chester Summer 
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Assizes, 1847 ^Reg. v. Deags), in which a question on this subject 
was put to a medical witness. He was asked whether ^iir drops 
of tincture of opium would kill an infant, and properly replied in 
the affirmative. The mother was charged with the murder, but 
acquitted. * 

l)r. J. B. Beck published in the New York Journal of 
Medicine some useful remarks uf>on the effects of opium on 
infants. He shows that while this drug has a much greater 
influence on an infant than on an adult, in consequence of the 
greater impressibility of the nervous system, it is at the same 
time much more uncertain in its operation ; and it is thus liable 
to prove fatal in very small doses. Among the instances which 
he has accumulated, illustrative of the powerful action of the 
drug, he mentions one in which a child was narcotized by 
twenty drops of paregoric-elixir, equal to the twelfth part of a 
grain of opium. This essay has been republished in the Medical 
Gazette for .March 1844 (vol. xxxiii. p. 767). A case is re¬ 
ported, in whicl^ under judicious treatment and adverse circum¬ 
stances, a child of nine months recovered after having swallowed 
twenty-fiv'e minims of laudanum (Dub. Med. Press, April 1846). 

Period at which death takes place. —It has been re¬ 
marked that most cases of poisoning by opium prove fatal in 
from about six to twelve hours. Those who-recover from the 
stupor, and survive longer than this period, generally do well. 
From some cases which have occurred, it would seem that there 
may be a partial recovery, and afterwards a fatal relapse. The 
symptoms, however,,either progress steadily to a fatal termination, 
or the stupor suddenly disappears, vomiting ensues, and the 
person recovers. Several instances are recorded of this poison 
having destroyed life in from seven to nine hours. One has 
occurred within my knowledge in which an adult died in five 
hours after taking the drug prescribed for him by a quack. 
Dr. Christison met with a case which could not have lasted 
above five, and another is mentioned by him which lasted 
only three hours. Dr. Beck quotes a case which proved fatal in 
two hours and a half. (Beck, Med. Jur, 873.) I have notes of 
two cases in which death occurred in two hours. In one of there, 
communicated to me by Mr. Clegg (Sept. 1854), a man at, 29, 
took about an ounce of laudanum. He died within two hours, 
without any sign of convulsions. The other case occurred at 
Chatham (July 1856), a man swallowed about three ounces of 
laudanum by mistake for senna. He died in two hours, after 
having suffered from the usual symptoms. The most rapid case 
of death yet reported was that of a soldier who was accidentally 
poisoned, in September 1846, in the Hospital of Val de Grace. 
It appears that ho swallowed by mistake about an ounce of 
laudanum, and died in convulsions in three-quarters of an hour 
afterwards. (Journal de Medecine, Octobre 1846, p. 475. For 
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a similar case, see Med. Gaz. vol. xlv. p. 743.) It is possible that 
the drug may kill even with greater rapidity than this ; but as a 
medico-legal fact, we are at present entitled to state, that it has 
destroyed life within the short period above mentioned. On the 
other hand, the cases are sometimes much protracted. There 
are several instances of death in fifteen or seventeen hours. I 
have kilown one case fatal in twenty-two hours, and among 
those collected by Dr. Christison the longest lasted twenty-four 
hours. (Op. cit. 712.) In eight fatal cases of poisoning by 
opium reported by Dr. Beck, the smallest quantity taken was 
one drachm, — the largest, one ounce and a half. The shortest 
time between the taking of the poison and death was eight 
hours,—the longest, twenty honm, — the average time of six 
cases was fourteen hours. (Dub. Med. Press, May 1845.) In the 
same journal it is stated, on Dr. Beck’s authority, that out of 
thirty-nine fatal cases of poisoning by laudanum, the smallest 
quantity taken was one drop, the largest sixteen ounces. The 
shortest period for death was two hours, the longest forty-eight 
hours; average of twenty-three cases, twelve hours. (For a 
case fatal after fifty-six hours, see Med. Times and Gaz. March 
20, 1858, p. 292.) 

Treatment. —The first object is to remove the poison by 
the stomach-pump, or in the case of an infant, by a catheter, as 
speedily as possible. This instrument should be employed until 
the water used for v'ashing out the organ has no longer the 
colour or smell of opium. The entire absence of the drug may 
be perhaps better itidicated by adding to the liquid a few drops 
of a solution of a persalt of iron. If no red colour be produced, 
there is reason to believe that there is no meconic acid, and 
therefore no opium, present. In thus removing the poison, we 
at once arrest the progress of absorption. Emetics are of no 
service unless the individual possesses the power of swallowing. 
Occasional doses of sulphate of zinc may then be given to him, 
and in the intervals, a decoction of strong coffee or tea. Cold 
affusion on the head, chest, and spine, has been adopted with great 
success : in the treatment of infants the plunging of the body into 
a warni bath, and suddenly removing it from the water into 
the cold air, has been found a most effectual method of rousing 
them. (Med. Gaz. xxv. 878.) Flagellation to the palms of 
the hands and soles of the feet or the back, has also been 
successfully employed. A common plan for rousing an adult is 
to cause him to keep in continual motion, by making him walk 
between two assistants. Above all things, the tendency to fall 
into a state of lethargy must be prevented. If called to an 
adult or infant already in a lethargic condition, the application 
of shocks to the head and spine by an electro-magnetic apparatus 
will be found most effectual. It has in several instances led to 
recovery when the person was in an almost hopeless condition. 
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An illustration of the effects of an overdose of this ^rug on a 
child, and of the benefit derivable from the electro-magnetic 
treatment, is furnished by a case, reported by Mr. Colahan. 
(Dub. Med. Press, April 22, 1846, 244.) 

In a case in which two ounces and a half of laudanum had 
been taken, and the patient refused to submit to the usual treat¬ 
ment, an emetic was injected per anum, and it is reported, with 
success. (Med. Gaz. viii. 12.) Artificial inflation of the lungs 
has been employed in the lethargic state, but it is of doubtful 
benefit, since the great object is to apply a direct stimulus to 
the nervous system. Bleeding should not be resorted to until 
after the poison has been completely removed from the stomach, 
as the abstraction of blood acts injuriously by tending to promote 
absorption. It is, indeed, only justifiable when, during the 
second stage, there is a strong and full pulse, with symptoms 
indicative of cerebral congestion. If the pulse should become 
feeble, and sink after the abstraction of a small quantity of blood, 
the operation should be carried no farther. There are very few 
cases in which bleeding is necessary, and, as Mr, Bullock has 
remarked, its tendency is rather to weaken the patient and pro¬ 
tract recovery. (Med. Gaz. xix, 264.) While all agree that 
copious blec<ling is injurious, there is a great difference of 
opinion as to the jiropriety of bleeding in any case. A loss of 
blood tends to increase the debility under which the person may 
be labouring,and thus to accelerate death. This question was of 
material importance in the case of the late Mr. A. Stafford 
(p. 591). The deceased, while suffering from the effects of a 
powerful dose of opium, was bled to thirty ounces. In addition 
to this, there was subsequently a further loss of blood from the 
accidental slipping of the bandages. The medical opinion at 
the inquest was, that the bleeding was injurious. (See report of 
the case, Med. Times and Gazette, Dec. 12, 1857, p. 600.) 
Wlicu there are signs of recovery, ammonia applied on rags 
to the nostrils, and frictions to the chest with the compound 
camphor liniment, will aid in restoring the patient. Poultices 
of mustard and cayenne pepper have been applied with advantage. 
The means above stated, variously employed, have been found 
eminently successful; but especially the removal of the poison 
by the stomach-pump. Out of numerous cases of poisoning by 
opium, brought to Guy’s Hospital, but very few have proved fatal, 
even when the remedial treatment was applied late. Vinegar 
was formerly recommended, but it is known to be a powerful 
solvent of morphia and ot^,r poisonous alkaloids. Its use, 
therefore, has long been aba^joned as decidedly objectionable. 
A case of poisoning by laudanum is reported, in the treat¬ 
ment of which vinegar was given in two-ounce doses every 
half-hour. The effect was to increase the stupor, and other bad’ 
symptoms. (Med. Gaz. xxxviii. 683.) OrSla has recommended 
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tannic acid in the form of galls, oak bark, cinchona, or very 
strong black tea, as a chemical antidote, because this acid has the 
projierty of precipitating morphia from its solution in the form of 
a comparatively insoluble tannate. If this substance has acted 
beneficially, it has most probably been by its stimulant and 
astringent properties. At any rate, as the tannate of morphia 
is not more insoluble than pure morphia itself, and it is perfectly 
soluble in the aci<l secretions of the stomach, it is dilficult to 
admit Orfila’s chemical explanation. 

A strong decoction of cofiee has been frequently employed as 
a stimulant to promote recovery, and apparently with benefit. 
Bbcker affirms that in cases in which there is a tendency 
to congestion of the brain and lungs, this liquid operates inju¬ 
riously ; and that there is no case recorded in which recovery 
can be assigned, in any shape, to the use of cofiee. (Ver- 
giftungen, 1857, p. 144 ; Ann. de Therapeutique, lB47,p. 303.) 
It appears to have been given on the ijriTicijfie that it causes 
wakefulness, while opium produces sleep. On the same grounds 
he condemns the use of brandy and camphor. The stimulating 
plan of treatment is one which demantis further inquiry. 

M. Bouchardat has recommended tiie employment as a che¬ 
mical antidote of the ioduretted iodide of potassium. According 
to him, this solution forms insoluble and inert opmpounds with 
the alkaloids, especially with morphia. TIic product, he states, 
is even insoluble in*weak acids. The ])ro|iortions which he re¬ 
commends are, iodine three grains, italide of pota-ssium six 
grains, w'ater one pint. It is roconunended to be given in 
doses of a wine-glassful, while vomiting should at the same time 
be promoted by emetics. (Gazette Medicule, Janvier 0, 1847. 
p. 31.) 


CHArTER 34. 

POISONING BY POPPIES — GODFREY’S CORDIAT. — DAEBY’S CAR¬ 
MINATIVE-PAREGORIC ELIXIR-DOVEr’s POWDER-OPIUM 

LOZENGES — BLACK DROP-SEDATIVE SOI-UTION-POISONING 

BY THE BALTS OF MORPHIA-SYMPTOMS-APPEARANCES- 

TREATMENT — OTHER ALKALOIDS IN OPIUM. 

POISONING BY POPPIES. 

The heads of the white poppy, grown in this country, contain 
meconate of morphia. They yield an inspissated extract called 
English opium, w'hich, according to the late Mr. Hennell, con¬ 
tains five per cent, of morphia. The white poppy-heads, there¬ 
fore, yield to water iu the form of decoction, a poisonous salt 
capable of acting deleteriously on infants or children. Among 
several cases illustrating the noxious effects of poppy-heads 



608 


POISONISG BY SYBCP OB POPPIES. 


to infants, the following may be mentioned. Two children 
in a state of narcotism were brought to a medical man. On 
inquiry it was found, that with a view of procuring sleep, the 
mother had boiled a poppy head in water, and had given to each 
child, one or two teaspoonfuls of the decoction. In spite of 
treatment, one child died seven or eight hours after it was first 
seen. The decoction had the usual opiate smelL (British Med. 
Journal, Oct. 31, 18.57, p. 909.) 

Many cases of poisoning have occurred from the injudicious 
uSe of Syrup of poppies, which is nothing more than a sweetened 
decoction of the poppy-heads. This syrup, in its ordinary state, 
is said to contain one grain of extract (opium) to one ounce 
(Thomson). The common dose of it for an infant three or 
four months old, is half a drachm, — for adults, two to four 
drachms. There is reason to believe the compound sold by 
some druggists for syrup of poppies, as a soothing or cordial me¬ 
dicine for children, is nothing more than a mixture of tincture or 
infusion of opium with simple syrup; it is therefore of variable 
strength. This may account for what appears to many persons 
inexplicable, n.amely, th.at an infant may be destroyed by a 
medicinal dose. (Med. Gaz, May 1831, p. 253.) In January 
1841, a child six months old is said to have died from the effects 
of less than hlilf a tcaspoonful of syrup of poppies bought at 
a retail druggist’s. The narcotic symptojns were fully deve¬ 
loped in three quarters of an hour. The syrup in this case may 
have contained tincture of opium. Seven children are reported 
to have lost their lives by this syrup in 1837-8. In one of these 
cases, a tcaspoonful and a half was given. Stupor came on in 
half an hour, and the child died the following day. The late 
Dr. Pereira states that he has known a teaspoonful to prove fatal 
to a healthy child. (Mat. Med. vol. ii. pt. ii. p. 644.) 

Dr. Burke Kyan communicated to me the particulars of a case 
which proved fatal from a similar dose in December 1854. A 
drachm of the syrup w'as given by a mother to her child, aged 
fifteen months. In four hours the child was found in a deep 
sleep, with stertorous breathing,—the face cold and pale,—the 
body motionless, and in this state it died, eight hours after taking 
the syrup. I found by examination that the syrup was such as 
is usually sold in druggists’ shops. The princip^ appearances 
in the body were congestion of the membranes and sinuses, but 
not of the substance of the brain. There was a reddish coloured 
fluid in the ventricles. The heart was firm, and the right cavities 
were filled with half coagulated black blood. The stomach and 
intestines were healthy. (Lancet, Jan. 20, 185.5, p. 68.) 

The following are cases of poisoning by the Decoction of 
poppies. A woman boiled two poppy-heads in a quarter of a 
pint of milk, and gave only two small spoonfuls of this decoction 
to her child. In an hour, the child fell into a lethargic sleep, — 
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the respiration was stertorous, and in ten hours it died. On 
inspection, the brain and its membranes were found congested. 
In a second case, a maid-servant, in order to quiet a cliild, gave 
to it two teaspoonfuls of a decoction made by boiling one poppy- 
head in a small quantity of- water. The child was found dead in 
the morning. The brain and its membranes were much con¬ 
gested ; and the ventricles contained bloody serum. The seeds 
of the poppy were found in the stomach. 

In the following case, the symptoms were of a serious character, 
but the child recovered. A woman gave to her child scver.il 
teaspoonfuls of a strong decoction of poppy-heads. In a quarter 
of an hour it fell into a deep sleep, from which it couhl not be 
roused. Medical assistance was not called for thirty-six hours, 
and then the child was apparently dying. The eyes were sunk, 
the lids half-oi)en and surrounded by a liAod circle, the ])upils 
dilated and insensible, the face pale, with a slight blncish tint, the 
extremities almost paralysetl, respiration hurried, the pul.^e fre¬ 
quent, small, and trembling, the forehead covci’cd with a cold 
sweat, and the lower jaw depending. No urine had been voided, 
and there had been no evacuation from the bowels since the 
lirst occurrence of the symptoms. It was then too late to think 
of removing the poison from the stomach. Collec and other 
stimulants were used, under which the child rftovered. (Ann. 
d’JIyg. 1845, i. 212 ; also Med. Gaz. xxxvi. 5 . 305.) 

It may be observed that the poisonous salt of morjdiia is ge¬ 
nerally considered to exist in the capsule of the popjiy, and not 
in the seeds; but Sobernheim mentions one or two cases of 
poisoning by the seeds of the i)lant. (Tox. 500.) For other 
cases, see Henke Zeitschrift der S.A. 1844, i. 302. Extract of 
poppies acts like the decoction, but it is inoi’c powerful. The 
dose of this medicinal jneparation for adults, is from two to 
twenty grains. 

ooj>fi{ey’s cordial. 

Tliis is chiefly a mixture of infusion of sassafras, treacle, and 
tincture of opium. The qn.antity of tincture of opium, according 
to the late Dr. Paris, is about one drachm to six ounces of the 
mixture, or half a grain of opium to one ounce, but it is very pro¬ 
bable that, like the so-called syrup of poppies, its strength is 
subject to great variation. A case is reported, in which lialf a 
teaspoonful, = l-®nd part of a grain of opium, was alleged to 
have caused the death of an infant. In 1837-8, twelve children 
were killed by this mixture alone. The explanation of this is, 
that the opiate medicine is given in large doses by very ignorant 
persons. 

darby’s carminative. 

This is a compound of several essential oils and aromatic 
tinctures in peppermint W'atcr, with carbonate of magnesia and 
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tincture of opium. According to the late Dr. Paris, there are five 
drops of the tincture, or from one quarter to half a grain of opium, 
in rather more than two ounces of this mixture, or the one- eighth, to 
a quarter of a grain in an ounce. The formula commonly given 
is, carbonate of magnesia two scruples, oil of peppermint one 
minim, of nutmegs two minims, of aniseed three minims, tincture 
of opium five minims, spirit of j)ennyroyal and tincture of 
assafoetida of each fifteen minims, tincture of castor and compound 
tincture of cardamoms of each thirty minims, and of peppermint 
water two ounces. According to this formula, tincture of opium 
forms the 1-211th part by measure, or on the pharmaceutical 
strcngtli, one tcasjjoonful would contain the l-64th part of a 
grain of opium. Like most of these quack-preparations, it no 
doubt varies in strength. An infant is reported to have been 
destroyed hy forty drops of this nostrum, — a quantity, according 
to the strength assigned, equivalent to more than two minims 
of the tincture,, or from one-sixth to onc-tonth part of a grain of 
opium. Accidents frefiucntly occur from its use, partly owing 
to ignorance, and jiartly to gross carelessness on the i)art of 
mothers and nurses. 

I’ARRGOniC ELIXIR. COMrOlTNO TINCTURE OF CAMPHOR. 

This is a merticinal com})ound of alcohol, opium, benzoic acid, 
oil of aniseed anc^camphor. Oj)ium is the active ingredient, and 
of this the tincture contains rather less than one grain in every 
ha/f ounce (nine grains to five ounces). It is sold to the public 
at the rate of fourpctice per ounce. Fatal cases of poisoning by 
paregoric are not very frequent: tlie following occurred in 
March 1843. A child between five and six years old, had had 
some cough medicine prescribed for it at a druggist’s. The 
medicine consisted, as nearly as could be ascertained from a 
portion left in the bottle, — of paregoric, having about from one- 
fourth to one-ludf the strength of the phannacopceial tincture. 
Tiie child took two-thirds of this mixture, given in divided 
doses, at somewhat irregular intervals, and died in about thirty- 
.six hours. The quantity of ojiium in the portion of the mixture 
taken was, judging by comparison with the usual strength of 
the tincture, from ihree-fourths of a grain to one grain and a 
quarter. The chihl was drowsy after each dose, and slept on 
one occasion for several hours together. It was occasionally 
roused, and ap])earcd sensible ; but again relapsed into drowsi¬ 
ness on taking the medicine. A few' hours before its death, it 
was found comatose, wdth stertorous breathing and strongly con¬ 
tracted pupils. On inspection the wdiole of the organs were 
healthy, with the exception of the parictes of the ventricles of 
the heart, which were somewhat thickened ;—there was no con¬ 
gestion of the vcs-sels of the brain, nor effusion in the ventricles. 
The liquid contents of the stomach yielded-no trace of opium or 
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an opiate. There was, however, no doubt that the death of this 
child had been caused by an opiate. This was proved, I, by the 
nature of the medicine taken; 2, the nature of the symptoms, 
which were aggravated after each dose; 3, the confirmed coma 
and stertor ; and, lastly, the absence of every other cause to ac¬ 
count for the rapid death under the circumstances. (G. H. 
Keports, April 1344.) It was a question here, how tar a small 
quantity of opium in divided doses was likely to prove fatal to 
a child of this age ? The answer was given to the eflect, that 
although each dose might be individually harmless, the frequent 
repetition of the medicine, when the child had scarcely recovered 
from the elFects of the former dose, might operate fatally. (See 
paper by Dr. Beck, Med. Gaz. vol. xxxiii. p. 771.) In another case 
a child aged 7 months was killed by a teaspoonful given in two 
doses at an interval of a day, i. e. by a dose equal to one quarter 
of a grain of opium. (Pharmaceut. Jour. Ap. 1845, p. 464.) 
Dr. Beck has recorded an instance in which a child was narcot¬ 
ized by about twenty drops of this tincture, = 1-12th grain of 
opium, or at a maximum, l-120th grain of morphia (Medical 
Gazette, March 1844, vol. xxxiii. p. 767). Dr. Edwards com¬ 
municated to me in 1857 a case in which a dose of this tincture’ 
corresponding to l-90th of a grain of o])ium, destroyed an infant. 
Aged persons n)ay also die from the ellccts of small doses. At 
a recent inejuest the deceased, a woman ajt. 77, labouring under 
chronic cough, was proved to have died from the eftects of a 
dose of two drachms of this liquid — equal to about half a grain 
of opium. 

doveb’s powder (compound powder op ipecacuanha). 

This is a preparation of opium, the efleets of which on children 
have been already adverted to (page 602). The proportion of 
opium is one-tenth part, or one yruin in every ten grains of the 
powder. A child has been killed by four grains — therefore by a 
quantity containing about two-fifths of a grain of opium. 

The following case of poisoning by Dover’s jiowder is reported 
by Mr. Griffiths. (Medical Gazette, March 1844.) About ten 
grains of the powder (equivalent to one grain of opium) were 
given by mistake to an infant 7 weeks old, and it died in 
twenty-four hours. On an inspection of the body, the coun¬ 
tenance was placid, and the fingers of both hands were firmly 
contracted. In the abdomen, the spleen, kidneys and in¬ 
testines were found in a healthy condition ; the liver was gorged 
with blood ; the stomach contained a small quantity of a colour¬ 
less viscid matter. The inner coat was reddened; and at the 
great curvature, as well as in other pans, the blood-vessels 
were highly injected in patches. The lungs were gorged with 
blood ; the upper lobes being infiltrated with a greenish scrum. 
The pericardium was reddened, and contained about a drachm of 
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fluid. Tlie right auricle was empty; the left ventricle contained 
some thin fluid blood, and a small coagulum. The sinuses of 
the dura mater were filled with dark coagnla; the surface of the 
brain appeared covered by a complete network of vessels, dis¬ 
tended with light coloured blood. On the surface of each pos¬ 
terior lobe there was a slight effusion of blood. The brain was 
soft, and the difference of colour between the grey and white 
matter barely discernible. The vessels in the substance of the 
brain were gorged with blood, presenting on section, a thickly 
studded appearance—the spots were of a deep dull red, and in 
many places coalescing. There w-as a small quantity of fluid in 
each lateral ventricle, and on the floor of each, the blood-vessels 
were largely distended. There was an eifusion of serum on the 
surface as well as at the base of the brain, to the amount of half 
an ounce. The contents of the stomach were carefully analysed, 
but neither morphia nor mcconic acid could be detected. Al¬ 
though the dose here taken might be expected to prove fatal to 
infants or children, there is at least one instance reported in 
which iui infant of six months recovered after having taken ten 
grains of this powder (Dr. Guy, in Lancet, June 8, 1850). 

BLACK Dnoi*. 

This is a preparation of opium, in which the meconatc of 
morphia is combined with acetic acid. Tn the Black drop, ac¬ 
cording to Tercira, verjuice, the juice of the wild crab, is em¬ 
ployed as a menstruum instead of vincg.ar. The Black drop is 
considcu'cd to have from three to four times, and according to 
Dr. Neligan twice, the strength of the tincture of opium. A 
formula, for this preparation will be found in Dr. Ncligati’s work. 
On Medicines, &c. p. 275. According to this, it is a compound 
ol' half a pound of oi)ium to three pints of the expressed juice of 
the w'ild crab, with nutmegs, saffron and sugar. It resembles 
the Acetum Opii. Its strength is liable to great variation. 

SEDATIVE 8OL0TION (BATTLET’s). 

This, according to I’ereira, is an a(jucous solution of opium 
with a little spirit and less meconic acid than the common tinc¬ 
ture. It is considered to have three times the strength of tincture 
of opium, hut there is so great a difference of opinion on this 
point, that Dr. Nelig.an represents it as being of only about the 
same strength as laudanum. (Medicines, &c., 276.) He states 
that it is compejsed of three ounces of extract of opium, six 
drachms of spirit, and as much distilled water as will make up 
two pints. It may be regarded as an aqueous solution of 
meconate of morphia (without the resin) and with just sufficient 
spirit to preserve it. It appears to be an uncertain preparation. 
Mr. Streeter stated at the Westminster Med. Soc. Dec. 1838, that 
be had known one drachm and a half of it to prove fatal to a 
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lunatic ; and twenty minims of the solution destroyed the life of 
an old woman. A medical gentleman, lying dangerously ill 
from an attack of dysentery, took, by mistake, about seven 
drachms of Battley's Solution. Within hve minutes, salt and 
water, with mustard, were administered, and twenty-four grains 
of sulphate of zinc. Vomiting ensued ; the emetic was repeated, 
and with the same effect; the fluid evacuated at the second 
vomiting having the usual smell of opium. Half a drachm of 
ipecacuanha was afterwards.given to complete the emptying of 
the stomach. Notwitbstanding this repeated vomiting, symp¬ 
toms of narcotism presented themselves speedily, with contraction 
of the pupils, and very great drowsiness—rendering it necessary 
to remove the patient from bed in his very debilitated state, and 
to keep him constantly moving, until about 9 i*.m. (seventeen 
hours), when vomiting came on spontaneously;—he was then 
put to bed, and allowed to sleep. The original disease after¬ 
wards resumed its course (complicated by an attack of gastritis), 
and at length terminated favourably; but the patient had no 
recollection of what had occurred for twenty-four hours after the 
administration of the emetics; and it api)eared to his medical 
attendants that an excited state of the mind remained I'or some 
days afterwards. (Prov. Journ. Jan. 28,1846, 42.) The dcath 
of Dr. Baddclcy of Chelmsford, from a medicinal dose of this 
solution, furnishes an additional proof of the dangerous uncer¬ 
tainty of the strength of this compound (see the case of Major 
Porester, p. 595). 

WINE OF OPIUM (VINUM OPIl). 

This is a Pharuiacopoeial compound of opium, common cloves, 
and sherry wine. It was formerly kno\vn as Sydenham’s lau¬ 
danum, or Laudanum liquidum Si/denliami. For internal use, the 
dose is from ten minims to one drachm. It is considered to 
have about the same strength as laudanum, and its effects in 
poisonous doses are similar to those produced by that compound. 
It is rarely used as a poison. (See p. 596.) 

OPIUM loEenoes. 

Some of the cough lozenges sold to the public contain a quan¬ 
tity of opium. Mr. Gax'lick communicated to the Lancet a 
case in which he was called to a man who had occupied him¬ 
self during an afternoon in sucking one ounce and a half of these 
lozenges. After a time ho was observed to become drowsy. 
His countenance was pale : there was great somnolency; and 
it was with difflculty that any reply to a question could be 
obtained. The pupils were strongly contracted ; the breathing 
heavy and oppressed, occasionally stertorous; and the pulse 
small and feeble. With some difficulty, and after active treat¬ 
ment, the man recovered; but for a period of twenty-four hom-s he 
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experienced general numbness. The vender of the lozenges 
knew nothing about the quantity of opium contained in them I 
(Lancet, 137, Jan. 30, 1847.) 

MORPHIA AND ITS SALTS. 

Morphia and its saline combinations must be regarded as 
active poisons. The pure alkaloid is known from its salts by 
its great insolubility in water, and owing to this property 
some have regarded it as less poisonous. The acid secretions of 
the stomach, however, dissolve it in sufficient quantity to produce 
speedily dangerous effects. The principal salts of morphia are 
the hydrochlorate or muriate, sulphate and acetate. The first of 
thqse is now largely employed in medicine; it is preferred to the 
pure alkaloid, which is seldom given medicinally. These salts 
are used in powder and solution, but most commonly in the 
latter form. The medicinal dose of morphia, or of cither of its 
salts, may l)o stated to be from one-eighth of a grain gradually 
increased to two grains. There is probably no poison more com¬ 
pletely under the influence of habit than morphia,—hence large 
doses may be home after a short time with impunity. There is 
a case recorded in which a physician had accustomed himself to 
take from fifteen to eighteen grains of the sulphate of moi-phia in 
twenty-four hoiu^! (Dr. Myers, Ed. Med. Jour. 1855-6, vol. i. 
j). 357. See post p. 618.). When applied to the skin, the cuticle 
having been previously removed by a blister, a dose of from one 
to two grains is employed: bnt violent symptoms have been 
occasionally observed to follow even from half a grain or less 
(p. 594), under these circumstances. The crystallized sulphate 
of morphia contains 76 per cent., and the crystallized muriate 
or hydrochlorate contains 88 per cent, of morphia. The sulphate 
of morphia is not much used in this country. The solution of 
the acetate is less used medicinally than that of the hydro- 
chlorate. The dose of the former is from six to fifteen minims, 
and of the latter from ten minims to half a drachm. About 
one hundred and six minims of the solution contain one grain 
of hydrochlorate of morphia. 

Symptoms.— Dr. Vassal describes the symptoms produced by 
acetate of morphia used medicinally in. the following order r— 
1 , an irresistible tendency to sleep ; 2, a well-marked slackening 
of the circulation, the pulse becoming small and slow, but re¬ 
maining regular; 3, the contractility of the pupils, as well as the 
sensibility of the retina augmented; 4, copious persphrAdon 
during sleep—this ceases if the use of the salt be continued, but 
reappears on every increase of dose; 5, obstinate constipation ; 
6 , more or less retention of urine; 7, irritation over the whole of 
the skin, accompanied in some instances by an anomalous 
eruption. (Considerations Medico-Chimiques sur I’Acetate de 
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Morphine, 102.) When any one of the salts of morphia is taken 
at once in an overdose, the symptoms are strongly marked, and 
they follow each other more speedily. They generally commence 
in from five to twenty minutes after the poison has been swallowed ; 
and they closely resemble those observed in acute poisoning by 
opium. As a summary, it may be stated, that they consist in 
dimness of sight, weakness and general relaxation of the 
muscular system, tendency to sleep, stupor, loss of consciousness, 
coma, stertorous breathing, and more commonly than in poisoning 
by opium, there are convulsions. According to Orfila, iu 
nineteen-twentieths of all cases, the pupils will be found strongly 
contracted, a statemqp; which I believe to be correct: the few 
exceptional cases were those in which the dose was excessive, 
and the symptoms were observed in the stage preceding death. 
The state of the pulse varies greatly. There is generally some 
great irritation with itching of the skin, and irritability of the 
bladder, with diflSculty of passing urine. Vomiting and even purg¬ 
ing have been met with in instances in which the dose was large. 

A woman gave to her child, aged 17 months, a teaspoon- 
ful of a solution of hydrochlorate of morphia by mistake for 
lime water. The dose was equivalent to 9-16ths of a grain 
of the solid salt. In half an hour the child w’as drowsy,—there 
was hurried respiration, the features were placid and composed, 
the skin was cold and pale, the pupils were strongly contracted. 
Four hours and a half had elapsed without vomiting. Coffee 
was given and galvanism nscid to keep the child roused. In 
about eight hom*s the pupils began to dilate and the child re¬ 
covered (Edinburgh Medical Journal, Feb. 1858, p. 719, case by 
Mr. Murray). 

Dr. Mclion affirms that the acetate of morphia operates 
as a more powerful narcotic on children than opium. Bten 
from small doses administered medicinally, he observed the 
following symptoms;—the child became dull and drowsy, 
and gradually fell into a state of stujjor; it lay with its eyes 
shut, or half-open—one more so than the other; the ball of the 
eye fixed or rolling about; the pupil contracted and inactive ; the 
heat of the head increased, and the scalp and face covered with 
a copious perspiration. The child murmured or spoke during 
its sleep, and moved its upper lip and jaw as if in the act of 
sucking; if it awoke, it’expressed a desire to drink, and again 
fell asleep. It continued in this state for eight or twelve hours. 
In a more advanced stage, there was venous congestion over the 
whol 9 body, the child lay listless, the skin was purple, the tem¬ 
perature diminished, the pupils strongly contracted and quite in¬ 
active, the pulsations of the heart were weak, the respiration was 
slow, the pulse quick or slow, small and weak, and all the 
secretions were suppressed. Unless quickly roused, convulsions 
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ensued, and these were followed by death. (Monthly Journal of 
Medical Science, Dec. 1846, 45.'5.) 

Appearances after death. —The only appearances which 
can be referred to the action of morphia, or its salts, arc fulness 
of the vessels, with occasionally serous effusion in the ventricles 
of the brain and congestion of the lungs. These poisons have no 
local irritant action, and they, therefore, leave no marks of their 
operation in the stomach and bowels. 

A girl, a3t. 19, took in divided doses gver a period of six hours 
two drachms of a solution of muriate of morphia, equivalent 
to rather more than one grain of the salt. She then fell into a 
state of insensibility, which had continucdpip to the time of her 
admission to the hospital; the breathing was somewhat hurried 
and oppressed; the pulse almost imjierccptible, and so rapid 
that it could not he counted ; the puj)il3 were contracted to the 
size of a pin’s head. She died soon afterwards: i. e. rather more 
than tliirteen hours from the period at which she commenced 
taking the njixturc. On insi>cction the only morbid change 
observed in the head, was a somewhat less marked aiJpcarancc of 
the tlc])rcssions and the convolutions of the brain ; and the vessels 
contained dark-coloured blood. There wore marks of inflam¬ 
matory disease in the lungs. The stomach, which was much 
corrugated, contained a pint of greyish-coloured fluid. It was 
})erfectly healthy. In the heart and great vessels there were 
numerous coagula of blood. There tvas j)urplc lividity of the 
face, neck, and arms. (Dr. Paterson, in Monthly Jour. Med. 
Science, Se])t. 1846, p. 191.) Dr. Paterson suggests, what is not 
improbable, th.at the inflamed condition of the lungs in this case 
nuiy have added to the intensity of the effects produced by the 
morphia, .(in account of the ai)pearances produced by an over¬ 
dose of sulphate of morphia has been published by Orfila in a 
rci>ort of the case of JJr. Ellenhcrger. (Ann. d’Hyg. 18.‘>2, ii. p. 
S.'iO.) 'I’he case presents some curious features. The deceased 
imagined that he had discovered a certain antidote for morphia 
and its salts, and proposed, while Orfila was at Prague in 
October 1851, to swallow the poison and the antidote in his 
j)resencc. Orfila consented to witness the experiment. A powder 
was produced, which was found to have a bitter taste, and to 
})ossess some of the chemical properties of morphia, evidently 
mixed, however, with some other substance. The Doctor 
swallow'cd about twenty-three grains of this powder, and im¬ 
mediately afterwards, his so-called antidote, which was a fine 
white powder having a sweetish taste. He did not suffer from 
any symptoms of ])oisoning. Orfila, with a keen eye to the 
practical use of antidotes, iinjuired whether he had ever allowed 
a certain interval to })ass iKiforc taking the remedy. Dr. Ellen- 
berger said that the results were the same. About six months 
afterwards, Dr. Ellcnberger died from a dose of about ten grains 
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of sulphate of morphia. He had taken his antidote, but not 
until a considerable interval had elapsed. A minute inspection 
of the body was made, and the principal appearance wtis a well- 
marked congestion of the brain and its membranes. Traces of 
sulphate of morphia were found in the stomach. The so-called 
antidote was examined, and found to consist of a mixture of 
magnesia and carbonate of magnesia! 

Fatal BOSE. —Although the salts of morphia are ehergetic 
poisons, there are several cases on record which show that they 
may be sometimes taken even in large doses with impunity. The 
conditions of the body which influence the effects of opium 
operate equally with respect to morphia. The hydrochloratc 
has befen given in doses of two grains every six hours with¬ 
out ill ellects; but then the commencing dose was a quarter 
of a grain, and this was gradually increased. Under these cir¬ 
cumstances, it is well known that after a time, as much as from 
eight to ten grains will be required to act as a narcotic. In 
diseased conditions of the nervous system, doses of these salts 
which are usually regarded as poisonous, may be given without 
injury. Dr. Pereira states, that in a case of insanity he gave 
two grains of the muriate at one dose, without any ill effects 
following. The following illustration of a tolerance of the salts 
of morphia is still more remarkable. It occurred in the i)racticc 
of Mr. Kellock in June 18.57, and was communicated to me by 
Dr. Rees—thirty grains of the liydrochloratc of morphia were 
given in twenty-four hours to a lady labouring under puerperal 
mania, without any symptoms of poisoning being manifested! 
1 examined the salt of morphia and found it to be of the usual 
pharmaceutical purity. 

In one instance an adult, who had taken the hydrochlorate 
medicinally, was killed by a dose of three grains. In a«ase 
which occurred in London, in April 1846, a woman, ast. 66, 
was killed by a dose of six grains, under the following circum¬ 
stances : — She was admitted into University College Hospital, 
labouring under gangrene of the right foot. A draught con¬ 
taining three-quarters of a grain of muriate of morphia was 
I>rcscribod for her : she had taken this dose, it appears, safely on 
two or three previous occasions. By some mistake, a stronger 
solution of morphia than that intended by the prescriber was 
used, and a draught, containing six grains of the muriate, was 
given to her by the nurse about nine o’clock. In three hours, 
the woman was found in a state of cocpplete narcotism, and in 
spite of every available remedy, including galvanism, she 
gradually sank, and died nine hours after taking the draught. 
(Med. Times, May 9, 1846, p. 114.) Dr. Christison has collected 
three cases in each of which ten grains of the muriate jwoved 
fatal. In one of these, a woman took this dose of the pure 
muriate by mistake. This was discovered immediately, and means 
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were nsed to prevent any ill effects from the accident. Within 
half an hour after the poison had been swallowed, the stomach 
was completely cleared by the stomach-pump. At this time the 
patient was quite sensible. Stupor quickly came on,—deep 
coma gradually appeared; and before night she expired. (Op. 
cit. 727.) This case is important, because it shows—first, that 
absorption, to an extent to prove fatal, may occur in half an hour; 
secondly, that there may be a complete remission in the symptoms 
and afterwards a fatal relapse (see p. 591)'; and thirdly, as no 
poison was found jn the body, it throws'an important light upon the 
evidence from chemical analysis, as it proves that a person may 
die after many hours from the effects of a large dose of morphia, 
»and no trace of the poison remain in the stomach. * 

The acetate of morphia is subject to similar anomalies with 
respect to dose. Mr. Headland states that he attended an opium- 
eater, who was in the habit of taking seventeen or eighteen grains 
of the acetate daily. There is a case on record, in which a young 
man swallowed ten grains of the acetate, and shortly afterwards 
forty grains : he suffered from the usual symptoms, but ultimately 
recovered, although he had taken in the whole fifty grains of the 
acetate of morphia on an empty stomach! An account of this 
case will be found in Schneider’s Ann. der S. A. 1836, i. 465. In 
the Edinburgh Medical and Surgical Journal (vol. xxxiii. p. 220), 
a case is reported in which a young man recovered in four days, 
after taking twenty grains of the acetate ; but the most remarkable 
instance of all is that reported by M. Bonjean, in which a young 
man entirely recovered in about eight hours from a dose o\'fifty- 
five grains of acetate of morphia in an ounce of water- No symp¬ 
toms of any importance manifested themselves until aw houroXt&T 
the poison was taken, and then there was simply giddiness with 
a tendency to sleep. Two hours after the occurrence, he still had 
the power to answer questions ! In four hours deep coma super¬ 
vened, but under copious bleeding and other treatment, this 
gradually disappeared. (Ann. d’Hyg. 1845, i. 150.) A man 
swallowed at once ten grains and three-quarters of acetate of 
morphia. Tartar emetic was immediately given, but without 
producing vomiting. About three hours after the accident, and 
while the patient was in a state of deep coma, a highly concentrated 
solution of coffee with the solid residue was given to him. The 
coma disappeared, and he perfectly recovered. (Gaz. Med. Mai, 
p.346.) 

On the whole, notwithstanding these recoveries from large doses, 
we are justified in regarding it as rather the exception to the raje, 
that a person not used to the drug, should escape, who has taken 
more than two grains of either salt, and that a smaller quantity 
than this will suffice to kill a child, or in some cases an adult. 
Dr. Vassal states, that when he gave in one day more than three 
grains of the acetate to a patient, narcotism was invariably induced. 



POISOKING BT MORPHIA. PATAB BOSE. 619 

Symptoms of poisoning have certainly been produced by one grain 
of the acetate ; and that the hydrochlorate even, when one grain 
is given in divided doses, may destroy life, is proved by the case 
reported by Dr. Paterson (p. 616). This is the smallest fatal 
dose of the salts of morphia, yet known, and the result is corro¬ 
borated by the fact that JL)r.KelS6,in experimenting upon himself, 
found that half a grain of the hydrochlorate produced very severe 
symptoms. (Lancet, Sept 1839.) The sulphate and the acetate 
would no doubt act with equal power. In the Lancet for Nov. 
1838, a case is related in which only half a grain of the acetate 
Was supposed to have caused the death of a lady, to whom it had 
been administered as medicine. She was at the time in ill health. 

The poisonous action of the salts of morphia gave rise to an im¬ 
portant medico-legal investigation in Paris in 1823, which ended 
in the trial and execution of a Dr. Castaing, who had formerly 
been a-pupil under Orfila. He was charged with having made use 
of his knowledge of poisons to take away life. The facts were 
these:—Dr. Castaing was intimate with two brothers, who wer^ 
young men of fortune. One of them, Hippolyte Ballet, who had 
been for some time an invalid, and was attended by Castaing, died 
in October 1822. Although he died rather suddenly and under 
severe symptoms, no suspicion arose that his death had occurred 
from other than natural causes. On inspection, nothing was 
obse^ed in the body to indicate a violent death. He made his 
will in favour of Castaing, and made no beqneathal to his brother. 
Castaing afterwards surrendered the will to the surviving brother 
for a large sum of money. About seven months afterwards the 
prisoner Castaing, who had been travelling about with the survi¬ 
ving brother, Augustus Ballet, unaccompanied by servants, put 
up at a tavern at St. Cloud. In the evening Ballet complained 
of feeling unwell: some sugared wine was given to him by Cas¬ 
taing, but without relief. The prisoner left his companion at four 
o’clock in the morning, as he said to take a walk in the park; but 
it was proved that he privately returned to Paris, procured at the 
shop of one druggist twelve grains of tartar emetic, and at another 
shop twenty-six grains of acetate of morphia. He immediately 
returned to Ballet, whom he found still lying ill. He prescribed 
for his patient cold milk, and gave it to him himself In five 
minutes Ballet was seized with convulsions, and in about half an 
hour with vomiting and purging. He was attended by a physician, 
who treated the case as one of cholera morbus. In the evening 
the patient became insensible; he was* nnable to swallow; his 
skin was bathed in a cold perspiration ; a small pulse; he had 
jaws locked, the neck rigid, the abdomen tense, and there were 
convulsions of the extremities. After a few hours he was seen 
by another physician: the breathing was then stertorous, and the 
pupils much contracted: there was an entire loss of sensibility 
in the legs. He died about thirty-two hours after the commence- 
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ment of the symptoms in a severe form. On inspection the chief 
morbid appearance was congestion of the vessels of the brain, with 
serous effusion beneath the membranes. The contents of the 
stomach were analysed by Vauquelin and Barruel, but no trace 
of any poison could be detected. Owing to the strong moral 
evidence against him, the prisoner was put on his trial for the 
murder of the deceased ; and the most eminent medical jurists 
in France gave evidence on the occasion. The opinions of Orfila, 
Magcndie, Vauquelin, and Laennec, went to show that the symp- 
torris and death might be referred cither to vegetable poison or 
to natural disease. The absence of poison in the body might 
have been due to vomiting, absorption, and the difficulty of de- 
ktecting the salt of morphia. (Guy’s Hosp. Reports, Oct. 1856; 
Smith’s Analysis of Med. Ev. p. 368.) In spite of the absence 
of chemical evidence, the prisoner wiis properly convicted. 

Treatment.—\n poisoning by morphia or its salts, the same 
treatment is reejuired as in poisoning by opium (p. 605). For 
the Chemical Analysis, see p. 622). 

OTHER ALKALOIDS T» OPIUM. 

Besides morphia, o])ium contains three alkaloids, Codeia, Nar- 
cotina, and Thebaina,—some neutral principles, Porphyroxine, 
Narceine and Mcconinc, and one organic acid, the Mcconic. 

N.vrcotina. — The results of experiments with this substance 
on Jinimals are very conflicting. In the human subject it has 
been observed to produce headache; but when these effects have 
followed, it has been probably mixed with morphia. I have fre¬ 
quently found this mixture in specimens; and Dr. Christisou 
states, that he has met with narcotina in morphia, a circumstance 
which may tend to explain the variable effects of morphia in 
large doses. 

Codeia is found to exert a poisonous action on animals: it has 
been used in France as a narcotic. It is considered to have only 
one-half of the strength of morphia, with which it is in general 
mixed. The common hydrochlorate of morphia of the shops is, 
according to Pereira, a compound of morphia and codeia. M. 
Kunckcl found that, when combined with acids, it lost much of 
its activity. 

Thebaina (Paramorphine),— According to Magendie, this 
substance, when injected into the jugular vein of an animal, acts 
like strychnia, producing tetanus and death in a few minutes. 
Orfila found that it produced opisthotonos, but the animals re¬ 
covered. (Op. cit. ii. 203.) 

The other constituents appear to bo inert.' Experiments hitherto 
made show that they exert no poisonous action on the animal 
system. 
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CHAPTER 35. 

CHEMICAL AHAI-TSIS OE OPILTM — EVIDENCE FROM ODODR — 
MORPHIA-PROPBRTIEB IN THE SOLID STATE AND IN SOLU¬ 
TION-MECONIC ACID-ITS PROPERTIES-TESTS FOR NAR- 

COTINA, CODEIA, PORPIIYROXINB AND NARCEINE-DETECTION 

OF OPIUM IN ORGANIC MIXTURES-OPIUM RARELY DISCOVERED 

-OBJECTIONS TO THE CHEMICAL PROCESSES FOR MORPHIA 

AND MECONIC ACID IN ORGANIC LIQUIDS-MORPHIA IN THE 

TISSUES-QUA;NT1TATIVE analysis-PROPORTION OF OPIUM* 

IN OPIATE MEDICINES. 

CHEMICAL ANALYSIS. 

Opium. — There are no means of detecting opium itself, either in 
the solid or liquid state, except by its smell and other physical 
properties, or by exhibiting a portion of the suspected substance 
to animals, and observing the eflects i)roduced. Independently 
of alkaloids and principles, opium contains gum, resin, colour¬ 
ing matter, and other vegetable substances in variable proportion. 
The smell is said to be peculiar, but a similar smell is possessed 
by lactucarium, which contains neither mcconic acid nor morphia. 
The odour is, however, a good concomitant test of the presence 
of the drug, whether it be in a free slate, or dissolved in alcohol 
or water, but it is not pcrcci)tiblc when the solution is much 
diluted or has been long exposed. I have found that half a grain 
of powdered opium, dissolved in half an ounce of water, lost its 
characteristic smell by a short exposure to air. The odour is 
decidedly volatile, and passes off when an ojiiate liquid is heated; 
it also escapes slowly at common temperatures. Again, it may bo 
concealed by other odours, or the drug may undergo some change 
in the stomach during life which may destroy the odour. The 
analysis in cases of poisoning by opium, is therefore limited to 
the detection of morphia and mcconic acid. 

Morphia .— Morphia is known by the following properties: — 
1. It crystallizes in fine quadrangular prisms, which are white 
and perfect, according to their degree of purity. 2. When 
heated on platina, the crystals melt, become dark-coloured, and 
burn like a resin with a yellow smoky flame, leaving a carbo¬ 
naceous residue. If this experiment is performed in a small 
reduction-tube, it will be found, by employing test-paper, that 
ammonia is one of the products of decomposition. 3. It is 
scarcely soluble in cold water, requiring 1000 parts to dissolve 
it; it is soluble in one hundred parts of boiling water, and the 
hot solution has a faint alkaline reaction. By its insolubility in 
water it is known, and may be separated from its salts, it is 
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not very soluble in ether, thus differing from narcotina and some 
other alkaloids; but it is dissolved by forty parts of cold, and 
rather less than this quantity of boiling alcohol. It is soluble in 
potash, soda, and lime water, but less in ammonia. Owing to 
the great solubility of this alkaloid in alkalies, it is not readily 
precipitated from its saline solutions. It is not dissolved by 
chloroform or benzole. 4. It is easily dissolved by a small 
quantity of all diluted acids, mineral and vegetable. 5. Morphia 
and all its salts have a bitter taste. In order to apply the chemical 
tests for morphia, a portion may be dissolved in a few drops of a 
diluted acid, which may be either the acetic or muriatic. If 
either the muriate or the acetate be presented for analysis, a por¬ 
tion may be at once dissolved in a small quantity of boiling water. 

Tests. —The tests for this alkaloid arc the following: 1. Nitric 
acid. This, when • added to a moderately strong solution of a 
salt of morphia, produces slowly a deep orange-red colour. If 
added to the crystals of morphia or its salts, dcutoxide of 
nitrogen is evolved ; — the morphia is entirely dissolved, and 
the solution acquires instantly a deep orange-red colour,— 
becoming, however, much lighter by standing. In order that the 
effect should follow, the morphia must be either in the solid 
state, or if in solution, not too much diluted, and the acid must 
be added in pretty large quantity. The colour is rendered 
lighter by boiling:—therefore the test should never be added to 
a hot solution. 2. Perchluride of iron (sesquichloridc), or 
colourless persulphate. lather of these solutions when saturated 
and neutralized (by a small quantity of potash if necessary), 
gives an inky-blue colour to a solution of morphia, or to the 
solid crystals, if not too acid. If the quantity of morphia is 
small, or there is any free acid in the test or solution of morphia, 
the colour is greenish-blue. The blue colour is removed by 
acids, but restored by alkalies—it is also destroyed by heat; thus 
the iron-test should never be employed with a very acid or a very 
hot solution of salt of morphia. The blue colour given by this test 
in a solution of morphia, is entirely destroyed by nitric acid and 
replaced by the orange-red colour, so that the nitric acid will act 
through the iron-test, but not vice versa. In this way two tests 
may be applied to one quantity of liquid. 3. Iodic acid. 
Morphia or its salts in the solid state or in solution decompose 
this acid, taking parts of its oxygen, and setting free iodine. 
The liquid becomes brown and smells of iodine, and on adding 
to it a solution of starch, it acquires a blue colour. If the quan¬ 
tity of morphia is small, there is only a reddish or purple tint 
slowly produced:—if large, the dark-blue iodide of farina is formed 
in a few seconds. As this colour is destroyed by heat, the test 
must not be added to a hot solution, 4. Sulphuric acid and 
bichromate of potash. When strong sulphuric acid is poured on 
pure morphia in a solid state, there is either no effect, or the 



OPIUM. TESTS rOR MBCONIC ACID. 


623 


alkaloid acquires a light pinkish colour. On adding to this a 
crystal of bichromate of potash, the mixture speedily becomes 
green (from oxide of chromium), and retains this colour for 
some time. The solutions of morphia are, like those of other 
alkaloids, precipitated by tannic acid, but not by gallic acid. 

Of the tests hero selected, it may be remarked that the nitric and 
iodic acids act with great delicacy upon almost any visible quantity 
of morphia or its salts in the solid state. Dilution with water 
materially affects the reactions on a solution of morphia; hence 
it is desirable to operate either on the solid crystalline residue, how¬ 
ever small, or on a highly concentrated solution. Morphia may 
be obtained perfectly crystallized for microscopic observation, by 
dissolving a small portion on a glass slide in diluted hydro¬ 
chloric acid, and then adding a drop of a Weak solution of 
ammonia. Bfucia, strychnia, veratria, and other alkaloids thus 
treated, produce very different forms. Brucia and common 
strychnia give, like morphia, a deep red colour, with strong 
nitric acid, but they are unchanged by iodic acid ; and strychnia 
is differently affected by sulphuric acid and bichromate of 
potash. When we are dealing Avith the solid and pure alkaloid, 
it may be easily distinguished from all others. The acids of the 
salts of morphia may be identified by their respective tests. 

Meconic acid .—This is a solid crystalline acid, seen commonly 
in scaly crystals of a reddish colour. It is combined Avith 
morphia in opium, of which it is considered to form on an average 
six per cent.; and it serves to render that alkaloid soluble in 
water and other menstrua. It is dissolved by one hundred and 
twenty-five parts of cold water: it is much more soluble in boiling 
water, but is in great part precipitated on cooling. The cold 
Saturated solution has, notwithstanding its sparing solubility, a 
strongly acid reaction. The solution, when very much diluted, 
is precipitated of a yellowish-Avhite colour by acetate of lead 
(meconate of lead); and this precipitate is insoluble in acetic 
acid—a property which allows it to l>e thus easily separated in 
analysis, not only from some of the organic compounds of the 
oxide of lead, but also from the sulpbocyanate of lead, which is 
quite soluble in acetic acid. 

Many tests have been proposed for meconic acid; there is 
only one upon which any reliance can be placed, namely, the 
PercKbride or Persidphate of iron. This test gives, even in a 
diluted solution of meconic acid, a deep red colour;—and it is 
owing to the presence of this acid, that a salt of iron causes a red 
colour in the tincture or infusion of opium, as well as in all 
liquids containing traces of meconate of morphia,—the effect of 
the iron test on morphia being counteracted by the jnesence of 
meconic acid. The l-SOOtli part of a grain of this acid dissolved 
in a small quantity of liquid, may be detected by the iron test. 
The red colour of the meconate of iron is not easily destroyed by 
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dilated mineral acids, by solution of corrosive sublimate, or by 
chloride of gold, but it is, by sulphurous acid and chloride of tin. 
When the crystals of this acid are heated, or its aqueous solution 
is boiled, it is partially decomposed,—a new acid is formed (co- 
menic), and by a still higher degree of heat, pyromcconic acid is 
produced. The three acids, however, give the same reaction with 
npersalt of iron. Nitrate of silver added to a solution of meconic 
acid, precipitates a yellow-white meconate of silver which is dis¬ 
solved by nitric acid, and when this acid solution is boiled, cyanide 
of silver is produced. On evaporating to dryness and heating the 
residue, it is not easy to procure the usual evidence of cyanogen 
by combustion, hence this reagent is of little practical value as a 
test. 

Various objections have been made to a reliance on the 
colour produced by a persalt of iron, as evidence of the presence 
of meconic acid. Thus sulphocyanic acid or an alkalinp sulpha- 
cyanide produces a similar colour with a persalt of iron, but 
the red colour in this case, is iinraediutcly destroyed by a few 
drops of Ji solution of con-osive sublimate, or of chloride of gold. 
The liquiti may be diluted, and a weak solution oi’ acetate 
of lead added;—a precipitate fulls, cither as meconate or sul- 
phocyanatc of lead. The former is insoluble, while the latter 
is quite soluble in acetic acid. Strong acetic acid, or any of the 
alkaline acetates in a concentrated solution, also give a red colour 
with a persalt of iron, and this colour is • not removed by the 
metallic chlorides just mentioned, in which respect these salts 
resemble a solution of meconic acid ; but if previously boiled with 
a few drops of diluted sulphuric acid, the acetate gives no colour, 
and is thus known from a meconate. 

JVarcotiua .—This alkaloid is not commonly sought for in 
medico-legal investigations, but it is proper to state the chemical 
differences which exist between it and morphia. Its crystals arc 
rhombic prisms and have a bright pearly lustre. It is not very 
soluble in water, but it is dissolve«l by boiling alcohol and ether. 
Its solutions have no alkaline reaction, but are very bitter. Un¬ 
like morphia, it is not very soluble in potash, ammonia, soda, or 
lime-water, all of which precipitate it from its solutions,—or in di¬ 
luted acetic acid even on boiling. When nitric acid is poured on 
the crystals, they acquire a yc/loia, not an orange-red colour, like 
morphia. Sulphuric acid gives to narcotina a bright sulphur- 
yellow colour: to moridiia a pinkish-brown tint. If to the mix¬ 
ture of acid and alkaloid, a crystal of bi-chromate of potash be 
added, green oxide of chromium is set free in both cases, but very 
slowly jn the case of narcotina. If to the mixture of sul])huric 
acid and the alkaloid, a grain of nitre is added, a deep blood-red 
colour is slowly brought out with narcotina, biit not with morphia. 
Narcotina does not decompose iodic acid, or set iodine free. If 
naseotina be boiled with acetic acid, and a strong solution of hy- 
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pochlorite of lime be added, the liquid acquires at first a yellow 
and then a red colour ; morphia under the same circumstances, 
acquires a yellow colour. This mode of testing, proposed by 
Flandin, is not very satisfactory, as the results depend much on 
the proportions added. When heated on platina, narcotiua, like 
morphia, melts and burns, and if not overheated, sets into a 
crystalline mass on cooling. 

Codeia. —This alkaloid, which is not often seen so well crys¬ 
tallised as morphia and narcotina, is known from both by its 
ready solubility in water, and by its forming a strongly alkaline 
solution. One hundred parts of water at C0° dissolve one 
j)art and a quarter ; at 212° nearly si.x parts. It is soluble in 
silcohol, and combines with acids. It diliers from morphia in 
not decomposing iodic acid, and in not giving any red colour with 
nitric acid, cither as a solicl or when dissolved in acids. It diliers 
from narcotina in not being turned yellow, but of a light pinkish- 
brown colour, by sulphuric acid ; but it resembles both morphia 
and narcotina in producing green oxide of chromium when a 
crystal of bi-chromate of potash is added to the mixture. When 
codeia is boiled with acetic acid and hypochlorite of lime, it pro¬ 
duces a yellow colour like morphia. Heated on jdatina it melts, 
forming a globule of colourless licjuid ; this soon darkens, and 
gives off a vapour which burns with a yellow smoky flame. 

I’oRPiivBo.'tiNE.— Porphyroxinc is a principle which has been 
described by Merck. It is soluble in alcohol, ether, and diluted 
acids. Its solution in a mineral acid, is reddened when heated, and 
alkaiics precipitate from the coloured solution, colourless porphy¬ 
roxinc. (Rbckcr, Vergiftuugen, 18.57, ]>. 102.) 

Narceine. —Narceine is met with in line prismatic crystals. It 
is very insoluble in water, hot or cold: the hot solution has a faint 
alkaline reaction. It is easily dissolved by acetic acid and by 
cau.stic potash. Strong suli)huric acid turns the crystals of a 
blacki.sh-green colour. If the acid be diluted w'lth a small 
quantity of water the lifpiid acquires slowly a light blue colour. 
On boiling with more water it becomes colourless, but, by eva¬ 
poration it acquires a pinkish-red hue. Strong nitric acid dis¬ 
solves the crystals, forming a light yellow solution. 

Detection of opium in organic mixturefi. — Opium may be re¬ 
garded as an organic solid, containing the poisonous salt, the 
constituents of which we wish to extract. It is not often that, 
in fatal cases of poisoning by opium or its tincture, even when 
taken in large quantity and death is speedy, that we can succeed 
in detecting mcebnate of morphia in the stomach. It is jjfo- 
bably removed by vomiting or absorption,—but not always by 
decomposition ; for I have found mcconate of morphia in strong 
opiate mixtures in water, after they have been kept for twelve or 
fourteen months and allowed to decompose spontaneously under 
the free access of air. 
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Non-detection of opium or its poisonous salt. —In the case of a 
young woman who died five hours after taking two ounces of 
laudanum Dr. Christison did not succeed in detecting morphia 
hy any of the tests. Other cases of a similar kind are men¬ 
tioned by him. (On Poisons, p. 697.) In several instances of 
poisoning which have occurred to myself by opium, there has not 
been a trace of meconie acid or of morphia in the contents of the 
stomach. In one case, a woman swallowed an ounce and a half of 
laudanum in beer. In half an hour she was in a state of profound 
conm, and she died in nine hours. None of the poison could be 
detected in the stomach,— there was not even the smell of opium. 
In two cases, which occurred in 1844, one having proved fatal in 
five, and the other in twenty-two hours, there was not the least 
trace of opium either by the odour or by tests. In the latter case 
half an ounce of the tincture had been taken. (See pp. 596, 597, 
612, 618, 620, and Casper, Ger. Med. i, p. 455.) The cause of the 
i'ailure of chemical evidence on these occasions is partly due to 
the smallness of the (juantity which may remain in the body at 
the time of death, or to its entire removal by absorption, diges¬ 
tion, or decomposition, from the stomach (p. 189). Infants 
have been killed by doses of opium equivalent to less than the 
hundredth part of a grain of morphia (p. 192). To suppose 
that any portion of this could be scj)arated after death from the 
body of a child that had stirvived eighteen hours would be 
absurd ; yet some chemists have been found who could shame¬ 
lessly deceive the public by swearing that no person could die of 
l)oison, except the poison remained in, and was visibly sepqfable 
from, the stomtich or tissues after death. A statement thus pub¬ 
licly made and plausibly sustained by analyses undertaken for the 
express purpose, tends to create a difficulty in medical evidence in 
all cases of the ])oisoning of infants or adults by small doses. Dr. 
Ogstou communicated to me a case which was tried at the Aber¬ 
deen Autumn Circuit, 185.3, in which a child died in a few hours 
from the improper administration of a tcaspoonful of the wine 
of opium. No trace of morphia or meconic acid could be found 
in the stomach, and on this fact the defence partly rested. It was 
l)ropcrly explained that opium was liable to be removed from the 
stomach. The itrisoncr was, on this occasion, convicted. In 
lietj.y. Kelly, (Liverpool Autumn Assizes 1857,) the prisoner 
was charged with administering to her child, set. 4, two drachms 
of laudanum. That the child had died in a few hours under all 
the symptoms of poisoning by opium was made clear by the 
inaijical evidence ; but Mr. Stone, who made the analysis, stated 
thw he failed to discover morphia ; he obtained results indi¬ 
cating the presence of meconic acid, but he declined to swear 
from them that opium was present. The learned judge who 
tried this case, (Watson, B.,) is reported to have said,—“If the 
medical witness could not swear to the presence of opium, how 
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could the jury come to the conclusion that the child was poisoned 
by laudanum ? Without the discovery of poison in the body it 
was always a most dangerous thing to convict !” On this the 
prisoner was found not guilty. (See on this subject, Poisoning 
by Strychnia, 1856, p. 57 ; also, Pereira’s Materia Medica, vol. 
ii, pt. 2, p. 614, and Casper, Gcr. Med. i. 457.) All respectable 
authorities agree on this question, and reject as an untrue and 
dangerous dogma the statement that when death has been oc¬ 
casioned by a vegetable alkaloid, it must inv.ariably be found in 
the dead body. Dr. Pereira states that he has met with several 
instances in which persons have been poisoned by opium, and 
no trace of the drug has been discovered after death in the ali¬ 
mentary canal (supra). It may be set down as the exception to 
the rule to find this poison in the dead body. In some instances 
I have found traces of mcconic acid, but no satisfactory evidence 
of the presence of morphia. 

The poison may in genersd be detected more easily in the matter 
vomited during life (if vomiting should have ocemred) than in 
the contents of the stomach after death. It was thus detected 
readily in the form of aqueous infusion, in a case in which the con¬ 
tents of the stomach had been ejected about seven hours after 
the poison had been swallowed, (Med. Gaz. xxxvii. p. 724.) 
Dr. Skac detected traces in the stomach in one instance, in 
which probably only two drachms of the tincture had been 
taken. 

Various processes have been suggested for the detection of opium 
in organic liquids, but before resorting to any of these it is desirable 
to apply trial tests to the suspected liquid, in order to determine 
whether any mcconic acid or morphia be present or not. The 
smell of opium may be entirely absent. The best trial tests are 
nitric acid and the perchloride of iron. These will ])roduce in the 
infusion or liquid, if it contain opium, the changes already indi¬ 
cated. In testing for meeonic acid, it is advisable to dilute the 
organic liquid, if coloured, with a sufficient quantity of water to 
render the production of a change of colour by the test perceptible. 
In respect to the detection of the mcconate of morphia in a sus¬ 
pected liquid, it is proper to observe, that nitric acid will indicate 
the presence of morphia, and a pcrsalt of iron the jwescncc of 
meconic acid, in infusions containing so small a quantity of opium 
as not to be precipitated by the acetate of lead. 

If the matter is solid, it should be cutjnto small slices; if liquid, 
evaporated iq a water-bath to an extract; and in cither case, di¬ 
gested with distilled water and a very small quantity of a diluted 
acid for one or two hours at a gentle heat. Acetic, oxalic, tartaric, 
and hydrochloric acids, have been employed by different analysts. 
For the separation of meconic acid, acetic acid is to be preferred. 
The aqueous acid solution should be filtered, a little acetic acid 
added, and then treated with acetate of lead until there is no further 
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precipitation. The liquid should be boiled and filtered: meconate 
of lead is left on the fil ter, while any morphia passes through under 
the form of acetate. The surplus acetate of lead in the filtered 
liquid (containing the morphia) should now be precipitated by a 
curi’ent of sulphuretted hydrogen gas,—the sulphuret of lead sepa¬ 
rated by filtration, and the liquid evaporated at a gentle heat, in 
a water-bath, to an extract, so that any sulphuretted hydrogen 
may be entirely expelled. On treating this extract with alcohol, 
the acetate of morphia, if present in sufficient quantity, may be 
dissolved out and tested. The meconate of lead left on the filter 
may be decomposed by boiling it with a small quantity of diluted 
sulphuric acid; and in the filtered liquid (neutrali/ed if neces¬ 
sary by an alkali) the meconic acid is easily detected by the 
iron-test. This analysis recpiires care as well as some practice 
in the operator, in order that the morphia shouhl be obtained in 
a sufficiently pure state ft^r the application of the tests, but the 
quantity jnesent in the liquid may really be too small for separa¬ 
tion by this process. 

The detection of meconic acid is attended with less difficulty. 
It has been found in no vegetable substance excepting opium: 
hence, before pronouncing this drug to be present, the presence 
of this acid in a suspected licjuid should be clearly determined. 
It has been erroneously asserted thatlabuvnum, senna, dandelion, 
cloves, and other vegetables, contained prineii»les which might by 
their reactions be mistaken for mori)hia or meconic acid. This, 
however, is not the case:—they contain no meconic acid, and no 
alkaloid resembling morphia. 

Various ntodilieations of the process above described have been 
suggested. Thus, instead of evaporating the filtrate containing 
the morphia, some analysts have merely concentrated the litjuid 
and added ammonia in slight excess. A whitish or coloured 
precipitate falls down (morphia and nurcotina). If much coloured, 
it should be dissolved in a minimum quantity of hot water, barely 
acidulated with hydrochloric acid, and set aside to crystallize. 
On cooling the litpiid, prisms of hydrochlorate of morphia, suffi¬ 
ciently pure for testing, may sometimes be jirocured. If no crystals 
are deposited, the liquid should be still further concentrated, cither 
by spontaneous cvaiioration or in a water bath. If again no 
crystals are fonneil, the dissolved alkaloids may be precipitated 
by ad<ling carbonate of potash and warming the liquid. The 
precipitate may then be tested. It is better for the purposes of 
testing to procure a small quantity of morphia in a pure state, 
than to have a large quantity in an impure state. 

Narcotina may be separated from the ammoniacal precipitate 
by ether: and its iwcscnce may be known by the blood-red colour 
which is slowly produced on the addition of sulphuric acid and a 
crystal of nitre. 

Instead of decomposing the precipitated meconate of lead by 
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sulphuric acid, some analysts have found it preferable to diffuse 
the precipitate in water and then decompose it by a cutrent of 
sulphuretted hydrogen gas, the surplus gas being subsecpiently 
drawn off by heating the liquid in a water-bath. 

Merck recommends, for the detection of porphyroxine, that a 
solution of potash should be added to the concentrated solution 
of an opiate mixture, and the alkaline liquid then well shiritcn 
until pure ether, which dissolves and separates the porphyroxine. 
If a piece of filtering paper be dipped in the ethereal liquid 
several times, and dried between each dipping, a sufficient 
quantity of this principle may be fixed in the paper for the pur¬ 
pose of testing. The paper is simply moistened in hydrochloric 
acid, and held in the vapour of boiling water. If it acquires a 
reddish colour while thus exposed, this may be taken as an 
indication of the presence of iiorphyroxinc. 

Tor the separation from organic mixtures of morphia, or any 
of its salts, e. y. the acetate or sulphate, very diluted hydro¬ 
chloric acid (three drops of strong acid to one ounce of water) 
may bo used for the first aciueous extract. The residue, 
evajiorated on a water-bath, may be then treated with hot 
alcohol, anti the morphia, or its sait, obtained by evaporation. 
If the presence of hydrochlorate l>c suspected, then the water 
may be slightly acidulated with sulphuric or acetic acid. In 
one case of death from hydrochlorate of morphia I found the 
poison in the stomach by simply .employing hot alcohol. Duflos 
advises that tlic acid liquid (holding the morphia) should be 
neutralized by magnesia, and the morjihia afterwards sejiarated 
by alcoliol frtnn the precipitate thus obtained; but if hydrochloric 
acid is cmjiloycd, the alcohol will dissolve some chloride of mag¬ 
nesium. 

Stas's Process -M. Stas, a Belgian chemist, has recom¬ 

mended the employment of ether for the extraction of morphia 
in organic mixtures containing opium. He ]trocurcs, at a 
temperature not exceeding 160°, an alcoholic extract of the 
substance requiring examination, mixing with it a small cpian- 
tity of oxalic or tartaric acid for the purpose of rendering the 
alkaloid soluble. The acid extract is filtered, and the’ residue 
exhausted with strong spirit. This is eoncentrated in vacuo by 
the aid of sulphuric acid, or at a temperature not exceeding 
100°. The liquid is filtered through a wet filter, to separate any 
fatty matters dissolved by the spirit; and is again evaporated in 
vacuo nearly to dryness. The residue is now exhausted with abso¬ 
lute alcohol,this alcoholic liquid is evaporated, and the acid residue 
dissolved in a minimum of distilled water. To this acid aqueous 
solution,—finely powdered and pure bicarbonate of soda or pot¬ 
ash is cautiously added, until there is no longer effey^cscencc 
and the liquid is neutralized. It is then shaken in a tube with 
from four to six times its volume of pure rectified ether. The 
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Stratum of ether ■which floats on the liquid is subsequently 
poured off and evaporated,—when crystals of the alkaloid, if 
present in sufficient quantity, may be obtained. In reference to 
this process I can corroborate the statement of Otto, that it is 
not satisfactory for the detection of morphia, in consequence of 
the great insolubility of this alkaloid in ether. It has been sug¬ 
gested by Polstorff that the ether must be added immediately 
after the alkaline carbonate, and the supernatant liquid poured 
oflT as quickly as possible. If the morphia is once separated in 
a crystalline state, as a result of the addition of the carbonate of 
soda, before the ether is added to the liquid, the morphia is not 
dissolved by the ether, or only in traces. This is, therefore, as 
■we have found it in practice, a process of considerable uncer¬ 
tainty. The quantity of morphia removed by the ether is small— 
the larger proportion is retained by the alkaline liquid. Pocllnitz 
has suggested that the addition of a small quantity of alcohol to 
the ether improves its solvent powers. Morphia is quite soluble 
in pure soda or potash, and ether cannot extract it from these 
alkaline solutions. 

It will be perceived that Stas’s process fails in one important 
point. It makes no provision for the detection of meconic acid: 
but the presence of this acid must be determined before wc can 
infer that opium was present in the substance examined. If 
morphia alone be found, this may be ascribed to the presence of 
that .alkaloid or of one of its salts. 

Whatever process may be adopted for the extraction of mor¬ 
phia, either from the contents of the stomach or from an organic 
liquid, it is proper to bear in mind that the liciuid should not be too 
strongly acidulated, and that it should not be heated above the tem¬ 
perature of a water-bath. 1 have found that there was no carbon¬ 
ization or destruction of morphia by evaporating a liquid to dry¬ 
ness, and keeping it in a dry state over a watcr-b.ath when the 
proportion of hydrochloric acid was not greater than from three to 
si X drops to an ounce of water, while this proportion of acid foj-med 
a perfect solvent for morphia. In some recent experiments, I have 
substituted phosphoric acid as a solvent in the proportion of from 
six to ten dro})s of the strong acid to an ounce of distilled water. 
There is in this case no carbonization by concentration at a water- 
bath heat. In employing this acid, lime water may be used for 
neutralization :—phosphate of lime and morphia are thrown 
down : the morphia may be removed by alcohol, and on evapo¬ 
ration digested in weak hydrochloric acid and obtained as crys¬ 
tallized hydrochlorate for testing. Having precipitated a solu¬ 
tion of phosphate of morphia by lime, I found that ether, added 
in an equal volume to the liquid, barely removed a trace of the 
alkaloidjliscovcrable by nitric acid, while on testing the watery 
liquid ■with the precipitate the phosphate of lime was dissolved, 
and the liquid, by the colour produced, indicated the presence of 



OBJECTIONS TO THESE PROCESSES. 


631 


the greater proportion of the morphia. Chloroform and benzole 
cannot be substituted for ether, as these exert but little solvent 
action on morphia. 

From the small proportion of morphia and mceonic acid con¬ 
tained in opium, it is obvious that unless the soluble matter of 
several grains of opium be present, it will not bo easy to separate 
any morphia or mcconic acid from an organic liquid. If the 
quantity of opium be less than half a grain, acetate of lead 
will not precipitate any perceptible quantity of mcconateof lead, 
and it would require from one quarter to half a grain of diy 
meconate of lead to procure good evidence of the presence of 
mcconic acid. When the quantity of meconate of lead is small, 
it should he placed in a watch-glass, covered with a few drops of 
diluted sulphuric acid, and gently warmed. Having allowed 
time for the subsidence of sulphate of lead, the pcrsalt of iron 
may be added, and the change of colour noticed. 

In some experiments with powdered opium, it was found that 
the soluble part of one tenth of a grain in one drachm of water, 
was clearly aftected by nitric acid; but when mixed with one 
ounce of water it was not. In the last case, however, meconic 
acid was distinctly indicated by the action of a pcrsalt of iron ; 
but the tenth of a grain of opium in an ounce of water, gave 
with acetate of lead, no precifiitate of meconate of lead, and the 
same quantity in one drachm of water, gave only a faint pre¬ 
cipitate which would scarcely admit of being collected. The 
meconic acid may be easily determined to be present by the iron 
test, in a liquid containing only one grain of opium if not too much, 
diluted : but it would be difficult in most cases to obtain so small 
a quantity of precipitate as this would yield, in a state to allow 
of the separation of the meconic acid. So nitric acid might in¬ 
dicate morphia, when the quantity of opium in a liquid amounted 
to one grain or less, in which case the proportion of morphia might 
vary from onc-fourtcenth to one-twentieth part of a grain. This 
would not admit of easy separation : hence unless we obtain a 
tolerably free precipitate of meconate of lead, insoluble in acetic 
acid, it will not be in our power to obtain the morphia and me¬ 
conic acid separately. On the whole, it is obvious that the tests 
lor opium and the proce.sscs for separating its poisonous salt from 
organic liqni<l6 are far inferior in delicacy and certainty to those 
employed for mineral as well as some vegetable poisons. 

As there is no medicine so frequently prescribed as opium in 
ordinary disease, an analyst must remember that the discovery 
of a small quantity in the stomach is not sufficient to establish 
the fact of poisoning. It may be the residuary quantity of an 
opiate medicine lawfully prescribed for the deceased. 

Objections to the processes for opium in organic liquids. — It need 
hardly be observed that the tests for morphia should not be ap¬ 
plied to liquids which contain organic matter. A decoction of 
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niustard-secd produces with two of the tests—the nitric and iodic 
acids—changes similar to those produced by morphia; while with 
a persalt of iron it produces a red colour resembling that caused 
by racconic acid. An infusion or decoction of nux vomica is 
reddened by nitric acid, and there are many common vegetable 
infusions and decoctions (pimento, cloves, senna, &c.) which 
acquire a red or orange red colour when nitric acid is added to 
them. Again the persalts of iron give a blueish colour with tea, 
beer, and numerous organic liquids containing gallic or tannic 
acid. Iodic acid is decomposed by a still larger number of sub¬ 
stances, including putrescent animal or vegetable matter, and all 
deoxidizing agents. Owing to an undue reliance upon these 
tests, as applied to organic lifjuids, some serious mistakes have 
been already made. MM. Kuspini and Cogrossi found that a 
decoction of the intestines of a calf, although no morphia was 
present, acted on iodic acid like a solution of morphia (Orfila, 
Toxicologic, vol. ii, p. 232.). In another case morphia was pro¬ 
nounced to be present in urine by reason of the action of the 
extract of this liquid on iodic acid. The effect was found to be due 
to the presence of uric acid or urate of ammonia. In a recent case 
of sudden death from apoidcxj*, an undue reliance on the colour 
]>roduced by nitric acid, in an organic li<jutd, led to a serious 
error. Mr. Davey of lioinford first called the attention of the 
])rofession to this case. A decoction of the contents of the 
stomach of a female was treated with nitric acid,—a red colour, 
resembling that produced by morphia resulted, no morphia w'as 
separated, and no meconic acid was found or even looked for. 
Upon this questionable result. Dr. Letheby, who made the analy¬ 
sis, deposed at the impiest, held in July 1857, that he had 
found in the stomach “distinct traces of morphia,” — that the 
quantity which be detected was about one tenth of a grain, and 
that this w'as equivalent to one grain of opium. Although not a 
fatal dose, he accounted for the deficiency by absorption, &c., and 
he ended by referring the cause of death to narcotic poison ! The 
facts which subserprently transpired, showed that there coidd not 
have been any morphia or opium present in the stomach, that the 
poison had no existence, and that the woman had died from 
natnrid causes. A futile attempt was made to cover this gnave 
mistake by the assertion that st)mc unknown substance resembling 
opium “in several of its reactions,” had in some mode or other 
found its way into the mixtuic! The tests for morphia were 
therefore charged with being open to some unknown additional 
fallacy, when in reality they had been used in an intproper man¬ 
ner, and an incorrect inference drawn from the results. Such 
mistakes must always occur to the damage of scientific evidetice 
generally, when an undue reliance is placed u|K)n the action of 
a single test on an unknown organic liquid. Unless morphia pr 
mccoiiic acid, or both, have been separated and obtained from the 
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suspected liquid, no man is justified in swearing that opium is 
present in a well-marked quantity, an<l still less that it has been 
the cause of death I The correspondence of Mr. Davey aiid Dr. 
Lcthcby on this subject conveys an important lesson to medical 
witnesses, and especially to “ experts” in the chemical branch of 
medical juris})rudencc. (Sec Med. Times, and Gazette, 18.57 ; 
Aug. 29, p. 229 ; Get. 17, p. 407 ; Nov. 28, p. 560 ; Dec. 19, 
p. 641; and Dec. 26, pp. 663, and 673. Also Guy’s Hospital lie- 
ports, Oct. 1857, p. 496.) It was fortunate in the above case, 
that some of the medicine taken by the deceased, shortly before 
her death, remained ; and the mi.stakc in theehcinical analysis of 
tiic contents of the stomach could be thereby clearly demonstrated. 
Supposing that none of this medicine could have been obtained 
— as the husband had administered a dose of it to his wife shortly 
before her death — he might have been charged with murder, or 
the druggist who compounded it,— with manslaughter ! The 
ai)opleelic symptoms under which the w'oman died, resembled 
those of poisoning by opium, and this fact, with the oath of the 
analytical chemist as to the positive discovery of a grain of opium 
in the stomach, might have led to a conviction ! 

In the csisc of Major Forester i\}. 595), on whose body an 
inquest Avas held in 1852, (Legal Examiner, Oct, 9, 18.52,) an 
“analytical chemist” who gave evidence, deposed to the presence 
of mori)hia in the rectum of the deceased, as avcU iis in the urine 
and the blood, on the ground chiefiy that sulphuric acid, and 
bichromate of potash produced a green colour! lie appears to 
have been utterly ignorant that sugar and a barge number of 
organic substances will produce a similar colour by setting free 
oxide of chromium when mixed with sulphuric acid and bichro¬ 
mate of potash ; and on this fallacious mode of testing, he confi¬ 
dently swore that he found the two-thousandth part of a grain of 
morphia in the blood ! 

It is a remarkable fact that common saliva contains a sub¬ 
stance w'hich, like morphia, decomposes iodic acid (and produces 
a blue colour with a solution of starch), wdiile at the same time 
it gives a deep red colour resembling that produced by a pcrsalt 
of iron in meeonic .acid. This is oAving to the presence of an 
alkaline sulpho-eyanidc. This source of error was first brought 
to the knowledge of the profession by the evidence given at a 
trial in Edinburgh (Case of Stewart, 1829), in which the late 
Dr. Uro Avas cross-examined for the accused. The means of 
obviating this error have been clseAvheie stated (see p. 624). 

Absorbed morphia in the tissues, bhod, and secretions. —There is 
no doubt that morphia is absorbed and eliminated (sec p. 67), 
and according to some chemists it remains for a certain time 
deposited in the soft organs from AA'hich it may be sej)arated. Dr. 
Vassal thinks, and it is not improbable, that morphia, on becoming 
absorbed, may undergo some chemical or physical change, so 
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as to be no longerseparable from the blood, secretions, or tissues, in 
a crystallizable state. (Vassal, Consid6ration8 Mcdico-Chimiques, 
ifcc. p. 97.) This opinion is partly confirmed by the observations of 
Flandin. According to this experimentalist, the poisonous salt of 
morphia is partly changed and neutralized in contact with the 
living animal fluids, but, according to the dose, traces of it may be 
still found cither in the alimentary canal or in the circulation. He 
states that he has thus detected it in the fmees, urine, and the tis¬ 
sues of the soft organs ; and he holds the opinion that that portion 
of the poison which kills, remains as such in the organs, and that 
it is in the power of chemistry to separate it. Admitting that M. 
Flandin’s views are confirmed by the researches of others, it is 
obvious that the conditions required for the detection of this 
poison in the'tissues or liquids, can ramly exist. When given 
in small doses and it proves fatal, it will be difiicnlt to detect it 
in the soft organs by any chemical processes at present known. 
When so much of the poison has been taken as to be more than 
sufficient to destroy life, and a portion of this surplus quantity 
remains in the stomach or intestines, the analyst may have the 
hope of detecting it, but so far as I know, it has never been 
clearly or unequivocally separated from the liver or other organs 
by any English chemist of repute. M. Stas states that in a case 
of poisoning at Bruges in 1845, ho detected morphia (free and 
absorbed) in “all the organs” of the deceased after the body had 
been buried thirteen months. Again in 1847 he detected 
morphia in “the organs” of a man named Bureau, who had 
died from the effects of arsenic. (Flandin dcs Poisons, ii. 133.) 
Neither the quantity detected, the process pursued, nor the 
organs in which the morphia was actually found, are described 
in detail, and with respect to the last case, the terms used are so 
vague that the statement may simj)ly rcler to the discot ery of 
morphia in the stomach and bowels. 

The process for detecting morphia in the liver, would not 
differ from that adopted for the stomach and organic liquids. 
The organ should be sliced in small pieces, and hydrochloric or 
phosphoric acid in water used as the solvent (p. 630). I have 
examined the livers and tissues in several cases, in which opium 
had been taken, and although a liquid or a residue has been 
obtained, which had a bitter taste, which was reddened by nitric 
acid,—which decomposed iodic acid, and was turned green by 
bichromate of potash and suljffiuric acid, still no alkaloid could 
be procured : and one or more reactions similar to those above- 
mentioned may be obtained by an analysis of the livers of 
persons who have not taken opium or morphia. Either morphia 
may not be permanently deposited in the organs or it may be 
changed in its chemical properties before it reaches them (p. 81). 

Quantitative analysis. —There' are no satisfactory means of 
determining the quantity of opium present in a suspected liquid. 
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Dr. TJrc has recommended that we should rely upon the depth 
of colour produced on the addition of sesquichlorido of iron to 
the liquid,—considering that the intensity of the red colour will 
indicate the presence of a large quantity of meconic acid, and 
consequently of meconate of morphia. The analyses of Mulder 
have shown that this method is not accurate.—The meconic acid 
does not bear any constant proportion to the morphia in oj>ium. 
The only plan is to extract the morphia and weigh it. 

Proportion of opium in opiate preparations.—Confection of 
opium contains one grain of opium in thirty-six grains. The 
dose for an adult is from ten to thirty grains. Compound soap 
pill. —Five grains contain one grain of opiiun. Dose three to 
ten grains. Compound pills of storax. — The strength and dose 
are the same as in the comj)Ound soap pill. Compound chalk 
jMwder with opium. —Forty grains contain one of opium. Dose 
five to thirty grains. Compound powder of kino. — Twenty 
grains contain one of opium. Dose five to twenty grains. 
Extract of opium. —Dose one quarter of a grain to three (»r four 
grains. Wine of opium. — This is said to have the same strength 
ns the tincture, i. e. one grain of opium in twelve or nineteen <lrops. 
Dose ten drops to one drachm. External applications. —Liniment 
of opium contains one drachm of tincture in one ounce and a 
half. Enema of opium contains thirty drops of the tincture in 
four ounces. (For Tincture of opium see p. 586.) 


CHAPTER 36. 

PRUSSIC ACID -EFFECTS OP THE VAPOUR- STMPTOMS - 

PRUSSIC ACID AS A LIQUID-TASTE AND ODOUR OF TUB 

POISON—PERIOD AT WHICH STMPTOMS COMMENCE-1.088 

OF CONSCIOUSNESS AND VOLITION — EFFECiTS CONTRASTED 
WITH THOSE OF OPIUM-CHRONIC POISONING-ACCUMU¬ 
LATIVE PROPERTIES - EXTERNAL APPLICATION-APPEAR¬ 

ANCES AFTER DEATH — I.OSS OP ODOUR IN THE DEAD RODT 
-FATAL DOSE-TREATMENT. 

General Ecmarks. — Hydrocyanic or Prussic Acid, owdng to 
its rapid and unerring effects when taken even in comparatively 
small doses, is one of the most formidable poisons with which 
we arc acquainted. The pure or anhydrous acid requires no 
notice here since it is not likely to be met with out of a chemi¬ 
cal laboratory. The common acid is a mixture of this pure acid 
with water, and sometimes with alcohol. As it is sold in shops, 
it varies considerably in strength. I have found different speci¬ 
mens to contain from 1 ‘3 to 6'5 per cent, of the strong acid ; but 
two varieties are now commonly met with—1. The Prussic acid 
of the London pharmacopceia, containing about two per cent. 
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(Phillips.) .2. Scheele’s acid, containing from four to five per 
cent. In a ca.se of poisoning which I was required to investigate 
in July, 1847, the acid which was sold for Scheele’s was found 
to contain only two per cent. I (Med. Gaz. xl. 171.) In another 
instance there was the same deficiency of strength. In recently 
examining a sample supplied by a druggist as of genuine 
strength, and with printed precautions as to the dose, I found it 
to contain only 3'2 per cent of anhydrous acid. The pharma- 
copoeial acid is found to vary from one and a half to two per 
cent. These facts are of importance in reference to fatal doses, 
and the identity of an acid which is alleged to have caused death. 
In short, there is no certainty respecting the strength of any two 
specimens sold as the pharmacopocial or Schcele’s acid, a subject 
which requires the serious consideration of medical practitioners 
who prescribe it. The medicinal dose of Scheele’s acid is from a 
minim to two minims,—of the London pharmacopocial acid, from 
three to five minims gradually increased. The price at which 
the acid is sold to the public is about two shillings an ounce. On 
the continent, the acid is met with of a strength rising as high as 
from ten to twenty-five per cent. The following should be the 
pcr-ccntagc strength in anhydrous acid of the different varieties 
of this acid, British and foreign, in aqueous solution. Acid of 
Schrader (acid of the Prussian pharmacopoeia), 1:—Dublin 
pharmacopreia, I’G to 2*82 (Donovan):—London and United 
Btates pharmacopeia, 2:—Gbbcl, 2-5: — Edinburgh phannaco- 
poeia,3 -2:—Vampielin andGiese, 3-3:—Schccle, 4 to 5:—Ittner, 
10:—liobiquet, 60. .Among the alcoholic solutions of the acid,— 
Schrader, 1"5:—Bavarian j)harmacopoeia, 4:—Duflos, 9:—Pfaff, 
10:—Keller, 25 per cent. 

Poi.soning by prussic acid is frequently the result of suicide or 
accident. In 1837-8 there were twenty-seven cases of poisoning 
by this liquid, nearly all of which were the result of suicide. 
(3f late years it has, however, acquired a fatal celebrity as a 
means of murder 1 Several murders have been per])etrated and 
several nttcmpt('d by this poison. Among the more recent cases, 
(lietj. V. Hell, York Lent As.s. 1857,) the prussic acid was mixed 
with and sent in a bottle of sherry to the prosecutor! 

Prussic acid vapour. —The vapour of anhydi-ous prussic acid, 
if respired, would prove almost instantaneously mortal. Even 
the vapour of the diluted acid accidentally respired may occasion 
serious symptoms. A medical practitioner while showing to 
some friends the effects of Scheele’s prussic acid on an animal, 
accidentally allowed a quantity of the acid to fall upon the dress 
of a lady who was standing before a fire. The poison was 
ra])i(!ly evaporated, and the lady was immediately seized with 
dizziness, stupor, inability to stand, and faintness. The pulse 
was feeble and irregular. Brandy was administered, cold affu¬ 
sion employed, and the patient was exposed to a free current of 
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air. In ten minutes the pulse began to improve, and with the 
exception of trembling in the limbs, the unpleasant symptoms 
disappeared. I have known headache and giddiness produced 
by the vapour from the small quantities used in ordinary chem¬ 
ical experiments. Some caution is required even in smelling 
a bottle containing a strong specimen of this acid. Chemical ex¬ 
periments show that this poison is always in the act of escaping 
from liquids which contain it; and the quantity evolved and 
diffused depends on temperature and the surface exposed to air. 

I am not aware that there is any well-authenticated case of 
death having been caused by the vapour. The celebrated Scheele 
died suddenly while making his researches on this poison, and it 
is alleged that he was killed by breathing the vapour of the 
diluted acid. In October 1847, a question arose at an inquest 
in this metropolis, whether the vapour of Schecle’s acid had 
caused death. The deceased entered a druggist’s shop, and 
requested to be shown a bottle of Scheele’s prussic acid, lie 
suddenly attempted to snatch the bottle from the hand of the 
assistant: a struggle ensued, during which a portion of the acid 
was spilled over the deceased’s face, and over the coat of the 
assistant. The deceased ran into a neighbouring shop, and died 
in about a quarter of an hour. At the inquest it was alleged 
that death had been caused by the vapour, owing to the acid 
having been spilled over the deceased’s face. Of this, however, 
there was no proof, as the body was not inspected for the inquest! 
It is most prob.able that the deceased had swallowed a sufficient 
quantity of the acid to cause death. 

Or. llegnauld has reported a case in which a student nearly 
lost his life by respiring the vapour of prussic acid, as it escaped 
from a flask in which he was preparing the poison. He lay in a 
perfectly insensible stale for many hours. There was slight 
lividity of the face, the eyelids were closed, and the pupils were 
widely dilated: the breathing was difficult, and took place at 
intervals. The limbs were cold and the pulse was barely percep¬ 
tible. The muscles of the arms and legs were firmly contracted, 
but there w'crc no tetanic convulsions. The patient was in a state 
of complete coma, and could not be roused. After some hours, 
recovery took pla(;c, but the patient suffered from headache and 
other symptoms. (Ann. d’llyg. 18.52, i. 465.) From these facts 
there is no doubt that the concentrated vapour would speedily 
destroy life. 

Hr. Chanct has directed attention to the effects slowly pro¬ 
duced by prussic acid vapour, upon those who bi’eathe it when dif¬ 
fused in a very diluted state. The process of galvanic gilding 
and silvering is now very common. Cyanide of potassium is 
used as a solvent for the metals, and as the solution is freely ex- 
pf>sed to the air, prussic acid is always passing otf in vapour from 
its surface. The evolution of the vapour is aided by warmth, and 
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its noxious effects arc aggravated by the closeness and want of 
ventilation in the rooms in which the process is carried on. The 
whole manufactory is perceptibly infected with the odour, and 
the workmen are thus compelled to breathe a poisonous atmo¬ 
sphere for many hours together. Dr. Chanet satisfied himself 
respecting the diffusion of the acid, by placing above the cyanide- 
bath, a watch-glass contaitiing a solution of nitrate of silver. A 
white film of cyanide of silver was immediately produced on the 
surface. Some of the men are speedily obliged to abandon the 
work, from the feeling of illness j^roduccd. The symptoms among 
those who remain for a long time exposed to the vapour arc:— 
dull headache, accompanied by shooting pains in the forehead, 
noises in the ears, giddiness, dizziness, and other effects indicative 
of cerebral congestion. Then follow difficult respiration, pain in 
the region of the heart, sense of suffocation, constriction in the 
throat and palpitation, with alternate fits of wakefulness and 
somnolency. (Gazette dcs Hopitanx, 24 Juillet, 1847.) In 
trying some experiments on galvanic gilding, a few years since, 
I found that the evolution of the i)russic acid vapour was so 
manifest that nitrate t>f silver was whitened when exposed in the 
apartment at some distance, and the whole apparatus was there¬ 
fore kept covered over. 

From the researches of M. Gaultier de Claubry, it would appear 
that prussic acid is evolved in vapour to a dangerous extent in 
other manufactures. Some years ago a patent was taken out in 
France for the purpoge of recovering the alcohol left in the resi¬ 
due of the preparation of the fulminate of mercury. Nitric acid 
and alcohol are here emjdoyed; and in addition to formic acid 
and hyponitrous ether, prussic acid is a j)roduet. The propor¬ 
tion varies according to the degree of concentration of the liquids, 
but it is sometimes considerable. In saturating the residuary 
liquid with chalk, prussic acid escapes in vapour, but the odour 
is in great part concealed by that of the ether. In distilling the 
liquid, prussic acid was abundantly obtained. On one occasion, 
the w’orkman who stiiTcd the chalk into the liquid, suddenly felt 
a severe pain in the head, his strength immediately failed him, 
and he fell down in a state of unconsciousness; a man who went 
to assist him was similarly affected. The experiment was per¬ 
formed in the presence of M. de Claubry, and he satisfied himself 
that these effects were due to prussic acid vapour, the odour of 
which was distinctly recognized. From only one drop of a por¬ 
tion of liquid distilled by himself, M. dc Claubry suffered under 
the most alarming symptoms, from which ho recovered after some 
hours. (Ann. d’Hyg. 1839, ii. 350.) The free and incautious 
use of the solution of cyanide of potassium in photography is at¬ 
tended with similar results. 

Symptoms. — Prussic acid as a liquid. —When a large dose 
has been taken, as from half an ounce to an ounce of fticheele’s 
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acid, the symptoms may commence during the act of swallowing 
or within a few seconds. It is rare that their appearance is delayed 
beyond one or two minutes. When the patient has been sccii at tliis 
period, he has been perfectly insensible, the eyes fixed, prominent 
and glistening, the pupils dilated and unaffected by light, the limbs 
flaccid, the jaws fixed, frothing at the mouth, the skin cold and 
covered with a clammy perspiration ; there is convulsive respira¬ 
tion at long intervals, and the patient appears dead in the inter¬ 
mediate time; the pulse is imperceptible; and involuntary 
evacuations are occasionally passed. The respiration is slow, 
deep, givspiug, and sometimes heaving, sobbing, or convulsive. 
The following case presents a fair example of the effects of this 
poison in a largo and fatal dose. A medical man swallowed 
seven drachms of the common prussic acid. He survived about 
four or five minutes, but was quite insensible when discovered, 
i. e. about two minutes after he had taken the poison. He was 
found lying on the floor, senseless,—there were no convulsions 
of the limbs or trunk, but a faint flickering motion was observed 
about the muscles of the lips. The process of respiration appeared 
to cease entirely for some seconds; — it was then performed 
in convulsive fits, and the act of expiration was remarkably 
deep, and lasted for a long time. The deceased swallowed the 
poison in the act of ascending the stairs of his house. Simon 
mentions a case in which ah ounce was taken, and the symptoms 
were of a similar kind. There was besides, coldness of the hands 
and feet, and no pulse could be felt. In such cases, i. e. where 
the dose is large, the breath commonly exhales a strong odour of 
the acid, which may be percei)tible in the apartment. Convulsions 
of the limbs and trunk, with spasmodic closure of the jaws, are 
usually met with among the symptoms ; the finger nails have 
been found of a livid colour, and the hands firmly clenched. 
The breathing is generally convulsive, but when the coma or 
insensibility is profound, it is sometimes stertorous. This was 
noticed in a case which occurred to Dr. Christison (Edinburgh 
Monthly Journal, February 1850, p. 97). It was also observed 
in the case of Marcooley {Itey. v. Burroughs, C.C.C., February 
1857). The deceased in this case swallowed about two drachms 
of Schcele’s acid in some castor oil. He complained while drink¬ 
ing it that it had a bitter titste. He fell on the floor in a few 
seconds in an unconscious state; and he died in about an hour, 
without recovering sensibility or consciousness. In fifteen minutes 
after he had taken the poison, he was seen by a medical man who 
found him breathing stcrtorously and convulsively. The pupils 
of the eyes were fixed ; there were slight convulsions. No odour 
was perceived. In the cases of the Smithers family (a mother 
and two sons poisoned by prussic acid, at Croydon, in 1857), it 
was noticed that the breathing in one case was of a snoring kincL 
Stertorous or snoring breathing has not been hitherto recorded 
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by toxicologists as one of the usual symptoms of poisoning by 
prussic acid. In the inquiry which took place at Rugeley, in 
January 1856, respecting the death of Walter Palmer,\t was con¬ 
tended that the fact of the deceased having had stertorous breath¬ 
ing was a proof that he had died from apoplexy, and not, as it was 
alleged, from prussic acid, administered to him by his brother, 
William Palmer; but the facts here recorded show that such an 
inference is inadmissible. On the other hand, there were moral 
circumstances which rendered it highly probable that deceased 
might have had a dose of prussic acid administered to him shortly 
before his death, ‘and that he had really died from its eftects. 

When a small dose (i. e. about thirty drops of a weak acid) has 
been taken, the individual has first experienced weight and pain 
in the head, with confusion of intellect, giddiness, nausea, a quick 
pulse, loss of muscular power, shortness of breathing, and palpita¬ 
tion ; the.se symptoms arc sometimes slow in appearing. An in¬ 
creased flow of saliva, as well as vomiting, has been occasionally 
among the .symptoms, when the acid was much diluted, but it is 
more common to find foaming or frothing at the mouth, with 
suflhsion or a bloated api)earance of the face and prominence of 
the eyes. If death result, this may be preceded by tetanic spasms, 
opi.sthotonos, and involuntary evacuations. Vomiting is some¬ 
times the precursor of rccover 5 ^ (Seecase, Med. Gaz. xstxvi. lO.'t.) 
For an account of the symptoms produced by comparativel}’^ small 
doses, see cases by Mr. Hicks, (Med. Gaz. xxxv. 893,) and by 
Mr. Pooley (ib. p. 859). A case which occurred to Mr. Bishop 
was remarkable in several particulars: the person swallowed, it 
was supposed, forty minims of an acid, (at three and a quarter j)cr 
cent.) and wjis able to give some account of his symptoms. He 
was conscious for a short time after he had taken it, and he recol¬ 
lected experiencing the sensation of his jaws becoming gradually 
stiff and tight. (Prov. Med. and Surg. Jour. Aug. 13, 1845, 
p. 516.) 

In an accident which occurred in Paris, seven epileptic patients 
in the Bicotre were poisoned by an overdose of prussic acid ad¬ 
ministered in syruji. The quantity actually taken could not be 
satisfactorily determined. The symptoms as they arc described by 
Orfila (Op. cit. ii. 286) and Hevergie (Op. cit. ii. 281) were as 
follows: — Seven minutes after the poison had been sw.allowcd, 
all the patients were found lying on their beds in a state of in¬ 
sensibility ; they all had convulsions. The respiration Avas loud 
and hunded, the mouth covered with froth, the body in a 
state of perspiration, and the pulse frequent. To this general 
excitement, there gradually succeeded a mortal collapse. The 
act of respiration took place at greater intervals, and was of longer 
duration:—the pulse became wejik and less frequent, there was 
cold perspiration, with coldness of the extremities, followed by 
dcatli. In some, the skin of the head and lace was strongly con- 
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gcstcd, in others it was pale; the pupils were moderately dilated; 
there was no vomiting; one of the patients made violent ctForts to 
vomit a short time before he died. An attempt was made to pnt the 
feet in warm water, but most of them died before this treatment 
could be adopted. One who survived the longest, and who was 
thus treated, was shortly afterwards seized with violent convul¬ 
sions. He evidently felt the warmth of the water, for just befoi'e 
the convulsions came on his countenance expressed much suffering, 
and his breathing was more hurried. The face, eyes, and head, 
became also strongly congested. A vein was opened, from which 
a small quantity of dark liquid blood escaped, but the patient 
spccdilj'^ died. The first man died in from fifteen to twenty mi¬ 
nutes, the last died in three-quarters of an hour after having taken 
the poison. Bbcker considers that there are three stages in the 
symptoms when the dose of the dil uted acid is small, but, at the same 
time, sufficient to destroy life: 1. A sense of constriction in the 
chest,— convulsive breathing with distortion of the features,— 
giddiness,—the eyes fixed, projecting and staring, — oppression 
at the heart: 2. convulsions with opisthotonos, — spasm of the 
larynx and of the urinary bladder, — loud cries,—involuntary 
discharge of urine andfmees, — loss of consciousness ; 3. general 
paralysis, — pulselessness, — coma, — relaxation of the muscles,— 
gradual cessation of respiration and pulsation of the heart,— 
greatly dilated pupils, — flow of frothy ssUiva, and death in from 
half an hour to one hour (Vergiftungen, 18.57, p. 23). These 
stages have no doubt been chiefly based on the results of experi¬ 
ments on animals. In man the symptoms follow each other with 
great rapidity, or the third stage rapidly supervenes on the first. 

It has been errroncously stated that those who took this poison 
uttered a shriek, or scream, and after this utterance they were in¬ 
capable of any act of consciousness or volition. At the trial of 
TawcU, (Bucks liCnt Ass. 1845,) this was poetically described by 
the counsel in defence, as “ th* death scream; ” as if it were a 
uniform or even a common accompaniment of poisoning by 
prussic acid ; and it was contended that as no scream was heard 
ip that case the deceased could not have tlied from prussic acid ! 
This erroneous opinion ap])ears to have been based on the effects 
occasionally produced by the poison on animals: it is not in any 
way sni)portcd by observations on man. 

The evidence derivable from the taste and odour of this poison is, 
in some instances, of importance. The taste is described by Dr. 
Christison as pungent; some state that it is hot, others that it is 
bitter. (Pereira.) In one fatal case (December 1856) deceased 
complained, on swallowing about two drachms of the poison by 
mistake, that it had a hitter taste. When the common acid is 
mixed with organic liquids, a taste is not likely to be percep¬ 
tible unless the dose is large. 

With regard to the odour. Dr. Christison states that when 
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diffused, it has a distant resemblance to that of bitter almonds ; 
but it is accompanied with a peculiar impression of acridity on 
the nostrils and back of the throat. (Op. cit. 752.) Orfila also 
says that it is similar to that of bitter almonds : — this is, indeed, 
the common impression. There is, however, a diflerence between 
these odours ; but the difference is not perceptible to the senses 
of all, and the only practical point requiring notice is, that the 
diluted odour of bitter almonds would probably be pronounced by 
many persons to indicate the presence of prussic acid, especially 
if there existed any suspicion of violent death. Even experienced 
medical men have to my knowledge been deceived on this point. 
There are some who arc unable to perceive the odour of prussic 
acid when it exists in large proportion, whether mixed with water 
or other liquids ; while others, again, arc peculiarly susceptible 
of it. With some, it does not affect the olfactory nerves at all, 
but produces merely a sense of constriction in the throat. These 
facts appear to me to explain,—why, on being called to a case of 
poisoning by this acid, or during the examination of a body, 
some medical men perceive the odour while others do not. 
When many have to form a judgment on this subject, it is much 
more common to find disagreement than unanimity. In a case 
seen by Dr. Christison, in which a man had swallowed a large 
dose of prussic acid, there was no odour in the breath, near the 
patient, nor in any part of the room. Two persons could not 
perceive any odour in six ounces of the warm fluid- fi'cshly 
drawn from the stomach by the pump. (Ed. Month. Journal, 
Feb. 1850, p. 97.) Oir other occasions the odour may be con¬ 
cealed by peppermint, tobacco, or other odours. In a case com¬ 
municated to me in May 18.50, by Mr. Bake, a man swallowed 
a large dose of prussic acid, and was observed walking and 
smoking a pipe. lie was found dead in a privy very shoi-tly 
afterwards; but although the body was still warm, the smell of 
tobacco-smoke from the mouth completely overpowered and 
concealed the odour of prussic acid. On opening the body, the 
smell of the acid was at once perceptible. 

Period at which the symptoms commence. Power of Volition and 
Locomotion. —One of the most marked effects of prussic acid is to 
produce insensibility, and loss of muscular power, much more 
speedily than any other poison. In some instances, there may 
be loss of consciousness in a few seconds ; in others, certain acts 
indicative of volition and locomotion may be performed, although 
requiring for their performance several minutes. This is one of 
the most important questions connected with death by prussic 
acid. In treating of this subject. Dr. Lonsdale says, that a 
drachm of Schecle’s acid would affect an ordinary adult within 
a minute ; and if the dose were three or four drachms, it would 
exert its influence within ten or fifteen seconds. When the acid 
is stronger and the quantity larger, we are pretty certain of its 
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immediate action, and the consequent annihilation of the sensorial 
functions. (Ed. Med. and Surg. Jour. li. 50.) Mr. Nunnelcy 
found that in some instances the action of the poison was so ex¬ 
peditious as to prevent the least exhibition of volunt.ary motion ; 
but in the majority of dogs about twenty seconds elapsed before 
any symptoms were manifested. (Prov. Trans. N. S. iii. p. 75.) 
Dr, Gerecke gave a tea-spoonful of concentrated prussic acid to 
a doe ; symptoms were instantaneously produced, and in three 
seconds the animal was dead (Casper’s Woehenschrift, 26 Sept. 
1846, 615.) In his evidence in Itex. v. Freeman, Leicester 
Spring A.«sizes, 1829, Mr. Macaulay stated that, in one experi¬ 
ment, a dog was killed in three seconds, and the late Dr. A. Thom¬ 
son'observed that a dog had been killed in two seconds. Dr. 
Christison ascertained that a quantity of poison equivalent to two 
scruples of medicinal aedd did not begin to act on a rabbit for 
twenty seconds, and for so small an animal, two scruples were as 
large a dose as five drachms given to a grown-up girl. (Op. cit. 
757.) These very different results appear to me to show clearly 
that experiments on animals cannot enable us to give a satisfactory 
solution of this question. We should rather trust to observations 
made on the human subject. A case was communicated to mo, 
by one of my pupils, where a man was found dead on the scat 
of a water-closet: he had died from prussic acid, and the bottle 
which had contained the poison was in his pocket, corked. 
Many sirnilar facts arc recorded which show that while, as a 
general rule, insensibility may su])ervene from a large dose of 
this poison in a few seconds, a person may occasionally retain a 
power of performing certain acts indicative of consciousness, voli¬ 
tion, and locomotion. In a case reported by Mr. Nunnelcy, a 
man was enabled to speak r.ationally, and answer a question, after 
he had swallowed a fatal dose. (I’rov. Med. Jour. July 23, 
1845, p. 403, also ante, p. 640.) In Mr. Ihirman’s case (p. 060) 
sensibility, consciousness, and a power of swallowing, were re¬ 
tained for two minutes after a large dose t>f prussic acid had been 
swallowed. The importance of this question may be judged of 
by its bearing on the following case ( Rex v. Freeman'), which was 
tried at the Leicester Spring Assizes, 1829. (Medical Gazette 
vol. viii. p. 759.) A young man, named Freeman, was charged 
with the murder of Judith Buswell, by a<l ministering to her prussic 
acid. The deceased was a maid-servant in the family of a drug¬ 
gist, to whom the prisoner acted as as.“i.‘;tant. The deceased was 
one morning found dead in her bed: her death had been evidently 
caused by prussic acid, and it was presumed that she had taken 
four-and-a-half drachms of the Scheele’s acid ; the bottle out of 
which she must have drunk it, or had it administered to her, held 
an ounce, and it contained when found three-and-a-half drachnts. 
Owing to the position of the body when discovered, and other 
circumstances connected with it, it M’as inferred that she could 
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not have taken the poison herself. Her body was lying at length 
on the bed, the head being a little on one side. The bed-clothes 
were pulled up straight and smooth, and they came up to her 
breast; — her arms were under the clothes, and crossed over the 
chest. On turning the clothes aside, the phial which contained 
the poison was found lying on her right side. It was corked; and 
there was a piece of white paper round it,—the leather and string 
whieh appeared to have gone round the neck of the bottle were 
in the chamber-vessel. The medical ({uestion at the trial was, 
— Could this quantity of poison have been taken, and the 
deceased have retained volition and consciousness for a sufHciently 
long period to have performed these acts herself? Fiyemetlical 
witnesses were examined, and the opinions of four of these were 
strongly against the possibility of the nets having been performed 
by the deceased. One of the witnesses ascertained, that a dog, 
to which the same quantity of acid was given as was .supposed 
to have been taken by the deceased, died in about three seconds. 
The medical opinion was founded on experiments of this kind; 
there were no cases from the human subject, by which itconid be 
supported. All of the acts to which the opinion referred, might 
be performed in from^^uc to eight seconds ; and there is nothing 
to warrant us in supj)osing that, under the above-named dose, 
all power would necessarily have ceased before this period of 
time had elapsed. On the contrary, there arc now numerous 
facts which show that the symptoms from a fatal dose may be 
often protracted for several minutes. The medical opinion was 
fortunately completely set aside by circumstances, and the pri¬ 
soner was acquitted. A similar case occurred in Germany, and is 
quoted by Sobernheim. A young man swallowed four ounces of 
an acid (of four per cent.), equivalent to eight ounces of the phar- 
macopceial strength! He was found dead in bed,—the clothes 
drawn up to his breast, the right arm stretched out straight 
beneath the clothes, the left bent at the elbow-joint, and on each 
side of the bed, lay an empty two-ounce phial. There was no 
doubt of this having been an act of suicide. In this case more 
than three times as much acid was taken as in that of Buswell, 
but even here there was time for the performance of similar acts ! 
It is besides much more difficult to understand, how the poison 
should have been taken out of two phials than out of one. 

A few years since I was required to examine a case of suicide 
by prussic acid, in which the facts were strongly confirmatory 
of the views here expressed. The deceased swallowed three 
drachms of prussic acid, and was found dead in bed, the clothes 
being smoothly drawn tip to his shoulders, and there was no 
appearance of disorder about them, nor was thei'c any sign of 
struggling before death. On a chair at the back of the bed, but 
close to it, was the phial which had contained the prussic acid with 
the cork in it. (G. H. Reports, April 1845.) There could not 
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be the slightest doubt that the deeeased had eommitted suieide, 
and that, after swallowing the poison, he had retained sufficient 
sense and power to j^rform these acts. In August 1853, a Mr. 
Harris destroyed himself at Carmarthen, by taking a large dose 
of prussic acid. He was found lying on his back in bed, with 
the bed-clothes, which were quite smooth, drawn up to his chin, 
llis hands were clenched and lying upon his chest, his legs were 
straight, and his face was pale, but otherwise natural. A glass 
tumbler was found by his side in the bed, and a bottle, corked 
(which had contained prussic acid), was on its side in the centre 
of a dressing table by the side of the bed, but beyond the reach 
of deceased. In a case reported by Mr. Crisp, in which a very 
large dose had most probably been taken, the bottle which had 
contained the poison, with the stopper, w'as found in the chamber- 
vessel, and this had been pushed some distance under the right 
side of the bed. (Lancet, September 1844.) 

It has been supposed that under these circumstances of survi¬ 
vorship, the body should always be found convulsed, and the 
limbs distorted, but this is not borne out by facts. Here are cases 
of undoubted suicide, in which the body is found lying cidm and 
tranquil without any mark of struggling or convulsions : — 
whether convulsions had taken place, or not, is quite immaterial, 
since there was nothing to indicate that such symptoms had 
followed the ingestion of the acid. A girl destroyed herself by 
prussic acid, and the evidence proved, so far .as the facts could 
be proved, that she had swallowed an ounce of the acid, recorked 
the phial, thrust the bottle to a full arm’s length between the 
feather-bed and the mattress, — got into bed, and then drawn 
the clothes over her body ; there appeared to have been no con¬ 
vulsions. One medical man fancied he ]>erceivcd the odour of 
prussic acid about the mouth, but another could not perceive it. 
(Lancet, June 7, 1845, 640.) 'J'his ease a))pears to decide the 
question, i. e. that under a large dose without convulsions,— in¬ 
sensibility or loss of consciousness may not come on until after 
the lapse of a sufficient time for a human being to i)erform acts 
which, a few years ago, from experiments on animals, were 
deemed impossible I 

Locomotion and muscular exertion are, of course, compatible 
with small but fatal doses of this poison. In a case which occurred 
to Mr. Hicks, a girl sprang from her scat after swallowing a small 
dose of acid, threw her arms over her head, gasped for breath, and 
ran forwards abbut two yards, before she fell. In one reported by 
Mr. T. Taylor, the man ran twelve or fourteen paces before he 
fell, and remained insensible for a space of four hours,—a very 
long duration for the effects of this ]>oison without causing <leath. 
Other cases have slujwn that prussic acid does not give rise to 
insensibility and other alarming symptoms so speedily as it was 
formerly supposed. Mr. Garson of Stromness has reported an 
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instance in which a person, for medicinal purposes, took at least 
a tcaspoonful of prussic acid (the strength not mentioned) ; the 
symptoms, however, did not come on for a quarter of an hour, 
when the patient was found insensible. He recovered, and 
stated that that period of time had probably elapsed between the 
taking of the dose and the commencement of the symptoms, and 
that he had employed himself in writing during the intermediate 
period I (Ed. Med. and Surg. Jour. lix. p. 72.) Perhaps one 
of the most extraordinary instances on record, in this rcsjiect, is 
that related by Mr. Godfrey. A gentleman, ast. 44, swallowed, 
it was supposed, half an ounce of prussic acid, (strength nof 
stated,) but certainly a quantity sufficient to destroy life. After 
taking it from the bottle, he walked ten paces to the top of a 
flight of staii-s, descended the stairs, seventeen in number, and 
went to a druggist’s shop, at forty-five paces’ distance, where he 
had previously bought the poison, entered the shop, and said, in 
his usual tone of voice, “ I want some more of that prussic acid!” 
He then became insensible, and died in from five to ten minutes 
after taking the poison. This case is further of interest from 
the fact, that although it was an instance of slow death, there 
were no convulsions, there was no odour of prussic acid about 
the mouth, and the person died, in the presence of several medical 
men, without any shriek, or any symptom ap]>ruaching to it, being 
observed ! (Prov. Med. Jour. Sept. 2.5, 1844.) In two cases 
which have cpmc to my knowledge, in each of which a specimen 
of the acid was sent to me for the determination of its strength, 
this retention of volition and consciousness existed even after 
full doses of the poison had been swallowed. The first was a 
case which occurred at Worcester : the deceased must have 
swallowed two grains of anhydrous acid : he conv'crscd, and 
manifested consciousness and volition for at least two minutes, 
and probably some time longer, after the poison had been taken. 
He died calmly ; there W’ere no convulsions. (Med. Gaz. xl. 
171.) In the second cjise the quantity of anhj'drous acid taken 
by the deceased, a young man, set. 23, was 2-54 grains. He had 
swallowed it in his bed-room :—he then descended thirty stairs, 
and walked about twenty i>aces before he became powerless. 
He was proceeding to open the front door of the house to go out, 
when he suddenly fell. The only symptoms observed by a 
person present were that “ he threw his arms about, and made a 
noise in breathing, fetching it hard: but he very soon became 
still.” When seen by Mr. Lowe a quarter of an hour afterwards, 
there was no odour of prussic acid about the mouth or the body. 
(G. H. R. Oct. 1846, p. 490.) There is, 1 believe, no other 
instai^ce recorded in which such a series of voluntary acts has 
been performed, and such a pow'er of locomotion exerted, after 
so large a dose of this poison had been taken. It suggests, 
therefore, additional caution : it shows that full allowance must 
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be made for the occurrence of some delay in the accession of in¬ 
sensibility and powcrlessness, even when the dose of poison is 
large ! The facts accumulated in reference to this question are 
now so numerous and well authenticated, that it is never likely 
to become again a stibject of doubt or dispute in a Court of Law, 
or to place the life of an accused person in jeopardy. 

Its effects contrasted with those of opium. — If we contrast the 
effects of this poison with those of opium, we shall find the fol¬ 
lowing general differences. In opium, the coma comes on gra¬ 
dually, and is seldom seen until after the lapse of a quarter of an 
hour: — in poisoning by prussic acid, coma is almost instanta¬ 
neously induced: — even in weak do'ses, insufficient to prove fatal, 
this symptom is rarely delayed beyond two minutes. Convul¬ 
sions may be met with in both forms of poisoning, but perhaps 
more commonly in poisoning by prussic acid. With respect to 
the occurrence of this symptom, it is a fair question, whether 
medical jurists have not too readily adopted views from the re¬ 
sults of experiments made on animals —not from observations 
on man: since in very few instances, when the dose of poison 
has been large, has the patient been seen alive. When the dose 
was small, but still fatal, convulsions have been sometimes ob¬ 
served. In poisoning by opium the pupils are contracted, except 
in the advanced stage, when they may be found dilated. In 
poisoning by prussic acid they are commonly dilated. A 
well marked remission or intermission of the cerebral sym¬ 
ptoms has been frequently noticed before death, in poisoning by 
opium (see ante, p. .591): this has not been witnessed in poi¬ 
soning by prussic acid, — the symptoms have been observed to 
progress in severity until death. In poisoning by prussic acid, 
the ease, if fatal, generally terminates in less than an hour: in 
poisoning by opium, the average period of death is in from six 
to twelve hours. The time at which the symptoms appear after 
a liquid has been sw.allowed, their sudden invasion, the almost 
immediate loss of sensibility, and the odour of the breath, would, 
under ordinary circumstances, suffice to establish m, distinction 
between the effects of the two jwisons. 

Chronic poisoning. Accumulative properties. — A question has 
arisen, whether prussic acid is an accumulative poison; i. e. 
whether, after having been taken in small doses and at short in¬ 
tervals without apparent mischief, it may by accumulation in 
the system suddenly give rise to all the effects of poisoning, 
either on a repetition of the same dose, or by a slight increase in 
quautit)'. Dr. Lonsdale, who has examined the effects of the 
acid, denies that it possesses this property, on account of its 
great volatility and rapid diffusion (Ed. Med. and^ Surg. 
Jour. li. 49); and its speedy elimination supports this view*(p. 65). 
The period required to remove entirely from the system a 
medicinal dose has not been determined; but if an interval of 
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more than a day should occur, we may suppose that there would 
be no danger from the accumulation of the poison. Hence it is 
only a too frequent repetition of the acid, in innocent doses at 
short intervals, whicli is to be dreaded. Mr. Nunneley ascer¬ 
tained, by his experiments, that when one dose not sufficient to 
destroy life had been given to an animal, a second and smaller 
dose, which by itself would not have killed, caused immediately 
violent symptoms and speedy death. There is one case reported 
which renders the existence of an accumulative property in the 
acid, to this limited extent, highly probable; and another has 
been communicated to me, which also bears out this view. 
The question is of some importance in respect to the 
medicinal use of the acid; for serious effects have repeatedly 
resulted from a slight increase of the dose. The foliorving 
case has a bearing on this question, and is of some interest, as it 
involved a respectable English physician, practising at Nice, in 
a charge of malapraxis. Dr, Gurney was called to a young 
lady wlio had been for some weeks in ill health, and was at the 
time suffering from severe spasmodic pain in the abdomen. He 
prescribed muriate of morphia .and prussic acid: a sixth ’of a 
grain of the morphia, and a drop and a third of prussic acid (of 
1 -5 per cent.) at each dose. Eiftcen doses were given through¬ 
out the day, making a total quantity of two grains and a half of 
morphia .and twenty drops of diluted ( = 3-10ths of a grain of 
anhydrous) prussic acid. The last dose wsis given fifteen hours 
before death. The patient at no time lost her consciousness or 
sensibility, nor did she suffer from any symphun indicative of 
narcotic poisoning. The whole of the prussic acid given at once 
would probably not have destroyed life, and although the total 
quantity of mnriate of morphia might (if given at once) have 
proved fatal, it was impossible to refer death to it in the absence 
of any one syinptcnn indicative of poisonous efiects. She answered 
questions and was quite sensible until within an hour and a half 
before her death, although thirteen hours had elapsed since the 
last dose vms taken ! (Med. Gaz. xxxix. 90.5.) The inspection 
revealed a sufficient cause of natural‘death, in disease of the 
liver and gall-bladder. Dr. Gurney was thrown into ])rison on 
a charge of some informality. The facts of the case were 
referred to Dr. Babington, Mr. Cooper, and myself: wc agreed 
in certifying that there was not the least ground for imputing 
poisoning, and that the death arose from natural causes. Dr. 
Gurney was subsequently liberated. 

Effects of external application ,—Prussic acid is said to act 
through a w'ounded portion of skin. Sobernheim mentions the 
case of an apothecary at Vienna, who died in an hour from the 
entrance of the poison into a wound in the hand, produced by 
the breaking of a glass vessel in which it was contained. It is 
also said to act through the unbroken skin j but this certainly 
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docs not appear to be the case with tlie common diluted acid. 
The acid would doubtless produce all the etFects of poisoning, if 
applied to an ulcerated or any highly absorbing surface. It has 
been found, in experiments on animals, that the poison acts with 
the same rapidity and certainty on applying it to the mucous 
membrane of the conjanctiva, rectum, or vagina, as when 
swallowed. (Prov. Trans. N. S. iii. 84.) Dr. Christison states 
that three drops of concentrated acid proiccted into the eye of a 
cat, acted on it in twenty seconds, and killed it in twenty more; 
.and the same quantity dropped on a fresh wound in the loins 
acted in forty-five, and proved fatal in one hundred and five 
seconds. (Op. cit. 757.)—These facts will suggest a caution in 
reference to the medicinal employment of prussic acid locally. 
It is sometimes used, and with good effect, to allay the violent 
itching which attends certain diseases of the skin. It has also 
been applied to the neck of the uterus for the alleviation of pain. 
As, in the latter case, it meets a highly absorbing surface, care 
should be taken so to regulate the {)roportion of acid, both in 
absolute quantity and degree of dilution, as to prevent the pos¬ 
sibility of danger. Dilution with water docs not appear to make 
so much difference in the effects as absolute quantity, and this 
may be regulated by the known fatal dose. 

Appearances after death. —The body often exhales the 
odour pf prussic acid when seen soon after death ; but if the dose 
of poison lias been small, or if the body has remained exposed for 
some hours before it is seen, and especially if it has been exposed to 
the open air or in a shower of rain, the odour may not be perceptible. 
In a case in which a pcnsoii poisoiicd himself with two ounces of 
the .acid, and his body was examined twenty-eight hours after 
death, the vapour of prussic acid which escaped on opening the 
stomach was so powerful, that the inspectors were seized with 
dizziness, and obliged to ijuit the room hastily. This may serve 
as a caution in conducting an examination. In eases of suicide 
or accident, the vessel or ve.sscls out of which the poison has 
been taken will commonly be found near; but there is nothing 
to preclude the possibility of a person throwing it from him in 
the last act of life, or even concealing it, if the symptoms should be 
protracted. These vessels should be examined for the odour 
when the body is first seen. Putrefaction is said to be accelerated 
in these cases; but, from what I have been enabled to collect, 
there seems to be no ground for this opinion, any more than in 
a case of poisoning by opium. Orfila has shown that in most 
instances of sadden death from whatever cause, putrefaction is, 
cateris paribus, accelerated ; and the fact that in a few cases of 
death from prussic acid, the bodies have speedily putrefied, has 
improperly led to this condition being set down as one of the 
characters of poisoning by the acid. 

The following appearances are met with in the body. Ex- 
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temally, the skin is commonly livid, or is tinged of a violet 
colour; the nails are blue, the fingers clenched, and the toes 
contracted ; the jaws firmly closed, with foam about the mouth ; 
the face bloated and swollen ; and the eyes have been observed to 
be glassy, very prominent and glistening, and the pupils dilated ; 
but this condition of the eyes exists in other kinds of death. 
Internally, the venous system, and the liver, spleen, and kidneys 
arc congested with dark-coloured liquid blood : the stomach and 
alimentary canal are in their natural state; but in several instances 
the stomach has been found strongly reddened and congested. 
The mucous membrane of the stomach of a dog which died in a 
few minutes from a dose of three drachms of Scheele’s acid, was 
intensely reddened throughout, presenting the appearance met 
with in cases of arsenical poisoning. In a large number of ex¬ 
periments upon dogs, Mr. Nunneley, states that he found generally 
a congested condition of the mucous membrane of the stomach: 
if empty at the time the poison was taken, the organ was much 
contracted, and of a brick-red colour. The same ajjpearance of 
congestion was observed on the mucous membrane of the vagina, 
the rectum, and conjunctiva, when the acid was applied to those 
parts. (Prov. Trans. N. S. iii. p. 79.) Redness of the stomach 
was noticed in the cases of the Parisian epileptics (Ann. d’Hyg. 
1829, i. 507) ; and Dr. Geoghegan of Dublin observed redness 
of the stomach in the case of a healthy man, aet. 30, who was 
found dead from a large dose of prussic acid. The body was in¬ 
spected five hours afterwards: rigidity had commenced, hut there 
•H'as some warmth. The face was pale, the eyes were half-closed, 
not ])resenting any remarkable brilliancy or prominence, nor 
was there much dilatation of the pupils. The mouth was closed, 
and no froth issued from it. The abdomen was the only cavity 
examined. The muscles were red, and gave out, on section, 
much fluid blood, which had a strong odour of prussic acid ; the 
odour of the poison was also perceptible in the abdomen. About 
eight ounces of a thick farinaceous mass were found in the 
stomach ; the odour of prussic acid was very perceptible in this 
organ, but it was mixed with that of rancid food. The mucous 
membrane had everywhere, except at the splenic end and 
posterior wall, a vivid inflammatory redness, of a well-marked 
cliaracter, and it was, to a considerable extent, lined with a layer 
of viscid mucus. The coats were not thickened, but the sub¬ 
mucous and peritoneal coats were decidedly red.. The posterior 
wall, at the splenic end, was of a chocolate colour, with spots of 
effused blood: the great venous trunks stood out in relief as 
dark blue lines. The mucous membrane, even when washed 
three times in water, gave out a strong odour of prussic acid. In 
a case which I examined in May 1850, in which death had been 
caused by a large dose of the acid, there was also a general 
redness of the stomach! 
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The odour of the poison, if not obsert'ed in the body, is 
generally perceptible in the stomach for several days after death, 
unless the quantity of poison is small, and it is mixed up with 
other strongly smelling substances (p. 666). If death has been 
rapid, the dose large, and the inspection recent, as in the case 
just related, all' the cavities as well as the blood have the odour. 
Besides these appearances, the brain and lungs have been found 
congested, although not invariably. The blood is, in some 
instances, quite liquid, in others, thick and semi-coagulated. 
(Heller’s Archiv. i. ii. 1845, p. 143.) In most cases this liquid 
has been found of a very dark colour,—in a few, red, (Heller’s 
case, supra), and in other cases again of a violet or pinkish hue. 
Heller found, by a chemical and microscopical examination, 
that in one instance the blood contained no fibrin (supra). In 
two instances rci)orted by Mertzdorff, the contents of the gall¬ 
bladder had a blue tint; but this appearance may have been 
owing to accidental causes, as, 'in the generality of cases, there 
has not been observed any abnormal change in the bile. The 
air pasisages are said to have been found reddened ; but it is not 
impossible that this redness may have depended on other causes. 
Death commonly takes place with such rapidity, as scarcely to 
allow of the production of any well-marked morbid changes in 
the body. Dr. Geoghegau met with a case in which a man' 
swallowed an ounce of prussic acid, and was found dead, and 
the only morbid appearance of note discovered was a patch of 
dark red extravasation under the mucous membrane of the 
stomach near the pylorus. The stomach, in this case, exhaled 
the odour of hydrocyanic acid, although it had been exposed 
for three days, and the poison was easily detected, in its contents, 
by the usual processes. In a case reported by Mr. Poolcy, a 
dark colour of the blood appears to have been the only striking 
appearance (Med. Gaz. xxxv. 859) : in this instance the lungs 
were not congested ; in a case by Mr. Hicks they were much 
congested (Med, Gaz, xxxvi. 460); while in another case they 
were only partially congested. (Prov. Med. ,Jour. July 30, 
1845.) In one reported by Mr. Crisp (Lancet, Sept. 14, 1844), 
the abdominal and thoracic viscera were healthy, with the 
exception that they had a purple colour from the blood: he 
could perceive no odour of the poison. Casper found, in another 
case, the liver, kidneys, and the large veins of the abdomen and 
chest, as well as the lungs, filled with dark fluid blood; there 
was a small quantity in the right ventricle, while the brain and 
its membranes were bloodless. There were red patches on the 
stomach and oesophagus (Casper, Ger. Med. i. p. 432). Con¬ 
gestion of the brain and its membranes, of the lungs, heart, 
mucous membrane of the stomach and bowels, of the liver, 
spleen, and kidneys, have been found more or less in different 
cases, but there is no constancy or uniformity in these appearances; 
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and but for'the presence of the well-known odour of the poison, 
there would have been no suspicion of the cause of death. In 
some instances this odour is not perceptible; hence an inspection 
of the body can throw but little light upon the case in an absence 
of a knowledge of symptoms and of chemical evidence. In a 
case which occurred to Mr. Ilott, in which probably death had 
been occasioned by a large dose, there was slight congestion of 
the cerebral vessels, but the brain was otherwise healthy, and 
there was no effusion. The lungs were congested, and the 
large veins of the chest filled with blood ; the lining membrane 
of the gullet was intensely reddened ; the stomach in various 
ppi^nts, but more especially near the gullet, was inflamed or con¬ 
gested ; the mucous coat was softer than usual, but corrugated. 
There was a distinct smell of prussic acid in the contents. (Med. 
Times, June 6, 184G, 197.) 

In July 1847, the late Dr. Streeten communicated to me the 
particulars of a case in which an adult died in five minutes from 
a dose equivalent to about two grains of anhydrous acid. The 
following appearances were met with ; —Countenance (particu¬ 
larly the lijjs) livid ; neck, shoulders, and all the back part of 
the body, purple. On dividing the integuments, dark blood 
flowed freely; the blood was universally dark and quite fluid ; 
the lungs were gorged with dark blood, which had to a con¬ 
siderable extent gravitated to their posterior portions. The right 
auricle and right ventricle of the heart, and vena cava, were full 
of dark fluid blood ; the left ventricle was firmly contracted and 
quite empty. Five out of six gentlemen did not perceive any 
odour of prussic acid upon approaching the body, either before 
or after it was opened. The abdominal viscera were healthy; 
the urinary bladder was half full of urine, which exhaled no 
unusual odour ; the brain was natural, but full of fluid blood. 
The stomach, particiihirly at its cardiac extremity, had a very 
red appearance, and in some of the patches oozing of blood 
had evidently taken place, while in others the raucous membrane 
had a brownish colour. It contained about one ounce of a rasp¬ 
berry-coloured fluid, and had a strong smell of bitter almonds. 
Traces of prussic acid were discovered in it by distillation. 

In Marcooley's c;ise (Dec. 1856, p. 639) the eyes were closed, 
the pupils dilated, the lips were purple and swollen, the tongue 
slightly protruded between the teeth, and the skin was generally 
dark and livid. There was no distortion of the limbs, and the 
muscles were not very rigid (twenty-lour hours after death). A 
frothy mucus had escaped from the nostrils. The lungs were 
congested, the heart was healthy, the right auricle contained 
much dark blood, the left cavities were empty. The blood was 
universally liquid. The liver was engorged, the kidneys were 
healthy. The ves.sels of the stomach were much congested with 
dork blood, and the smell of prussic acid was strongly perceptible 
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in the contents. The mucous membrane of the stomach was of 
a dark red colour from congestion ; the head was not examined. 

In a case communicated to me by Mr. Newham, in which a 
man had died from the effects of three drachms of prussic acid, 
the following appearances were found : — The membranes of the 
brain were perfectly natural in every respect: the substance of 
the organ was also firm and natural. The quantity of serous 
fluid contained in the ventricles was less than usual; but it was 
strongly impregnated with the odour of prussic acid. The 
plexus choroides were pale and bloodless. The lungs were 
healthy; at the upper part, the organs were of a light red 
colour; at the lower part, they were full of a dark-coloured 
muddy-looking blood. The heart was natural, but contained 
very little blood ; this was of a dark and muddy hue, and strongly 
impregnated with the odour of the poison. The liver was larger 
than natural, and there were several spots of medullary deposit 
about it. The gall-bladder was nearly empty, and the bile was 
dark-colourcd. The pancreas was healthy, and the spleen, 
externally, was of a bright violet-purple colour. The urinary 
bladder was natural: it contained no urine. The stomach con¬ 
tained more than half a pint of a viscid licpiid having a strong 
odour of prussic acid. A portion of the mucous membrane, at 
the greater curvature, was of a deep red hue. The intestines 
were healthy, but generally empty ; the mucous membrane of 
the duodenum was slightly reddened in patches; and, on being 
laid open, there was a strong odour of the poison. The lower 
portion of the large intestines was quite empty, the deceased 
having involuntarily passed the faeces and urine while under the 
influence of the poison, and probably in the act of dying. (G. 
H. Rep. April 1845.) 

A complete account of the appearances observed in tbc bodies 
of the seven patients accidentally poisoned in a Parisian hospital 
by an overdose of prussic acid, has l)ccn published by Orfila. (Ann. 
d’Hyg., 1829, i. 507, 1841, ii. p. 409, and ante, page 640.) The 
inspection was made by MM. Addon, Marc, and Marjolin. X., 
ffit. 15, was seized with convulsions in about eight or ten minutes 
after he had taken an over-dose of hydrocyanic acid syrup : he 
then fell into a state of collapse, and died in half an hour. It 
was observed in this, as well as in the six other cases, that the 
symptoms were marked by two distinct periods,—one spasmodic 
or convulsive, indicative of irritation—the other of collapse or 
relaxation ; exactly like those observed in dogs poisoned by the 
acid. An inspection of the body was made twenty-four hours after 
death. There was no mark of violence, excepting a slight redness 
on the left instep, produced during the convulsive fit; there was 
lividityof the back; the head, face, and lipswere violet, and slightly 
swollen ; a frothy sanguineous liquid issued from the mouth and 
nose; the mouth was so firmly closed, owing to the general rigidity 
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of the mascles, that it could not be opened ; the eyes were closed, 
and, on separating the lids, the pupils appeared somewhat dilated. 
On making an incision, into the muscles they were found of their 
usual colour. The interior of the month, throat, and gullet 
presented nothing remarkable. The alimentary canal, being 
properly secured by ligatures, was removed for the purpose of 
collecting the contents. Those of the stomach were placed in a 
vessel, and this organ was then examined ;—no particular odour 
was remarked; here and there were patches of redness on the 
mucous membrane, especially on the folds; towards the intestinal 
opening the membrane had a granular appearance, owing ,to the 
enlargement of the mucous glands, but there was no sign of 
ecchymosis or erosion. Red patches, due to capillary injection, 
with enlargement of the mucous glands, were observed in the 
small intestines. At the lower part of the small intestines, a 
small quantity of blood was found effused beneath the mucous 
and muscular coats. The large intestines were healthy, and 
containe<l ftecal matter of the ordinary colour and consistence. 
The liver, spleen, and kidneys were natural, excepting that they 
contained a larger quantity than usual of dark-coloured blood. 
The membrane covering the kidneys was easily detached. The 
bladder was healthy, and contained urine. The heart appeared 
natural; there was no change of colour, or any alteration in its 
substance; it was quite empty, containing neither fluid nor 
coagulated blood. The larger arteries were likewise empty, 
but the veins, on the contrary, were filled with liquid blood of a 
dark colour. The lungs were of a reddish colour anteriorly, and 
slightly congested posteriorly. The mucous membrane of the 
air-passages was of a deep red colour, and the lower portions of 
the bronchial tubes contained a frothy sanguineous liquid. On 
raising the scalp, a moderate quantity of blood escaped. The 
sinuses of the dura mater were full of dark fluid blood. The 
substance of the brain presented no mark of inflammation or 
ecchymosis,—it was softer, and its vessels were more congested 
than usual. The spinal marrow, examined throughout its whole 
length, was quite healthy. 

The following appearances were observed in a case in which 
the quantity of poison taken was supposed to have been equal 
to four ounces of Schcele’s acid (twenty grains of anhydrous acid). 
The deceased, a young man, was found dead in bed. The body 
was examined thirty hours after death. At this time it was 
somewhat decomposed, the scrotum being of a livid colour, and 
in places deprived of its cuticle } several livid red spots were ob¬ 
served on the face, about the chest, neck, and shoulders ; there 
were also a few vesicles on the left thigh. The body did not 
emit any odour of bitter almonds (prussic acid). The pupils 
were neither dilated nor contracted ; the teetli were not closed. 
The limbs were somewhat flexible, the nails blue, and tlie 
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fingers bent. The stomach and greater part of the intestines 
could be readily torn, the former contained a viscid mass having 
the odour of prussic acid ; its internal surface was of a bright 
red colour and streaked with blood, especially in the neigh¬ 
bourhood of the two apertures. The mucous membrane of 
the intestines was also reddened in many places. The liver, 
spleen, and kidneys were of their natural colour, aud were 
loaded with fluid blood of a bluish-black colour (schwarz-blau). 
The bile was of a dark blue colour. The bladder and pancreas 
were both healthy. The muscles generally were of a darker 
colour than natui'al. The lungs were healthy in structure, but 
had the same bluish-black colour as the blood. The right and 
left cavities of the heart were filled with fluid blood containing 
a few coagula. There was no serum in the pericardium or in 
either pleural cavity. The tongue was not red, but the wind¬ 
pipe and the gullet, as far down as the stomach, were of a 
bluish-black colour, and in the windpipe there was a large 
quantity of blood. The brain was healthy, but its vessels and 
sinuses were loaded with blood, so that it streamed forth when 
the scalp was cut into and removed. (Case by MerzdorfF 
in Horn’s Archiv. fiir Med. Erfabrung, 1823, ii. p. iiS.) 

After this description of the appearances met with in death 
from a large dose of the poison, it may be proper to state those 
found in the body of an adult female killed by the smallest dose 
of prussic acid yet known to have destroyed life—nine-tenths of 
a grain. The inspection was made ninety hours after death. 
The teeth were clenched, and foam was still adhering round the 
mouth ; the face was of a dusky red hue, and the whole of the 
depending part of the body of a d.ark purple or violet colour; 
it had very much the appearance of the body of a person who 
had died from asphyxia. The dura mater and sinuses were much 
congested, and the whole of the substance of the brain was dotted 
with blood, which was fluid and very black ; the ventricles were 
empty, and the plexus choroides pale and bloodless; but no 
odour of prussic acid was perceptible.- On opening the chest, 
the otlour was more plainly perceived than in any other part of 
the body; the lungs were much congested but otherwise healthy; 
the right ventricle of the heart was distended with fluid black 
blood. The stomach contained four ounces of liquid smelling 
strongly of prussic acid ; its lining membrane was healthy, with 
the exception of a small patch of redness near the cardiac orifice: 
but as the deceased had suffered from gastric symptoms, this may 
not have been due to the action of the poison. The liver, gall¬ 
bladder, and kidneys were healthy, except that the latter were con¬ 
gested, and had a dark pinkish hue. (Med. Gaz. xxxvi. 460.) 

In inspecting the body of a person who has been poisoned by 
this acid, it is customary to place great reliance on the detection 
of the odour. Nitrobenzine, the essential oil of bitter almonds, 
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(free from prussic acid,) noyau, and various liqueurs, have an 
odour which might easily be confounded with that of prnssic 
acid. Assuming that there are none of these sources of error, 
it may be stated that the odour of prussic acid in a dead body 
is evidence of the presence of the poison; but the absence of 
odour is no proof of its absence. In Reg. v. TaweU ('sec post). 
Sir F. Kelly was instructed by his chemical advisers to make this 
fallacious criterion a strong point with the jury, but the attempt 
to mystify a plain case wholly failed. As the allegation, that when 
there is no odour there is no poison may be again made, and affect 
the position of an innocent as well as of aguilty person, it will bo 
proper to consider the conditions under which the odour may not 
be perceived in the dead body, in the contents of the stomach, or, 
indeed, in any organic liquid. These may be referred to—1, the 
smallness of the quantity of acid present; 2, volatilization by long 
exposure to air; 3, the smallness of the dose taken, and its entire 
removal by absorption and elimination when the person has sur¬ 
vived some time; 4, the degree of dilation of the poison with 
water or other liquids; and, lastly, its concealment by other odo¬ 
rous bodies, such as various organic liquids, peppermint, or bitter 
almonds. (G. H. Eeports, April 184.’>.) Dr. Geoghegan detected 
the odour three days after death. Dr Lonsdale found, in his ex¬ 
periments on animals, that the smell might be perceived for eight 
or nine days after death, although he could not detect the acid 
chemically for more than four days. (Ed. Med. and Surg. Journ. 
li. p. 52.) In the case of Ramus (Ann. d’Hyg. 1833, 365), the 
odour was detected in the liquid distilled from the stomach seven 
days after death, and it yielded traces of prussic acid; but it was 
not perceived before distillation. This fact of the detection of 
the odour after but not before distillation, well known to all 
medical jurists, was made a point of unnecessary difficulty in the 
evidence in TawelVs case, although the simple explanation is, that 
the poison is thereby separated more or less from other odorous 
substances which tend to conceal it. From some cases which 
have occurred since, as well as from experiments on the dead 
stomach and intestines, I have satisfied myself that the acid may 
be separated by distillation when the odour is not perceptible. 

In one instance in which three drachms had probably 
been taken, I found no odour in the stomach or its contents 
after twelve days. (G. II. Reports, April 1845.) In a case 
examined by Mr. Hicks, ninety hours after death, where not 
more than nine-tenths of a grain had been swallowed and the 
individual died in twenty minutes, the contents of the stomach 
smelt strongly of prussic acid. It was also perceived on opening 
the cavity of the chest; but there was ho odour of the poison 
about the mouth or in the room, although Mr. Hicks was present 
ten minutes before death. (Med. Gaz. xxxv. 893.) In a case 
examined by Mr. Pooley twenty-two hours after death, the smell 
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was perceived in the stomach, but in no other part. (Ib. p. 859.) 
In another, communicated to the Lancet (Sept. 14, 1844} by 
Mr. Crisp, in which a large dose had probably been taken, the 
odour of prussic acid could not be detected in any part of the 
body, altliough the inspection was made only seventy hours after 
death. In a case in which a man swallowed nine-tenths of a grain 
and began to recover after four hours, the matters then for the 
first time thrown otf the stomach had no smell of prussic acid. 
(Med. Gaz. xxxvi. 104.) Neither the dose nor the circuinstances 
under which the body is exposed, will always suffice to explain 
these anomalies. The poison may probably undergo some change 
after it is absorbed. 

In the stomach of a dog poisoned by Mr. Hicks, three drachms 
of Scheele’s acid having been introduced by the stomach-pump, 
the odour was perceptible to some persons (but not to others) 
twenty-four hours after death ; although the stomach had been 
laid quite open, freed of its contents, soaked in told water, and 
placed for some time under a current of water. Mr. Hicks and 
1 subsequently detected prussic acid in it by tests, both with 
and without distillation. (Med. Gaz. xxxvi. 328.) Hence it 
follows that at the inspection of a body, if recent, there may be 
no odour of prussic acid until the cavities arc opened, ami if after 
some days, it may not be perceived in the contents of the stomach, 
although prussic acid may be obtained by distilling them. 

A case occurred in France in 1841, which shows the great 
danger that may result from inferring the presence of this 
poison by the supposed odour. A M. Pralet, ad. 64, was taken 
suddenly ill on the evening of the 13th January 1841 : he 
became insensible, and died six hours after the attack. The 
body was buried on the 16th, and exhumed on the 20th of the 
same month. Thi'ee medical men, assisted by a chemist (phar- 
macien), undertook the investigation. As the result of their 
inquiries, they came to the conclusion that M. Pralet had been 
poisoned by hydrocyanic acid, and M. Heritier, the nephew ot 
the deceased, was charged with the murder of his uncle. It 
appeared in evidence that the deceased had dined as usual on 
the I3th of January, and that at eight o’clock in the evening ho 
ate a small piece of bread and cheese, and drank three or lour 
glasses of white wine. He was in the act of standing when he 
took the last glass, and he had scarcely swallowed it when he 
tottered, complained of illness, and became insensible. Various 
remedies were applied; he vomited a quantity of acid vinous 
liquid, recovered his consciousness, and said he experienced no 
pain. Nevertheless his features were sunken, his face was pale, 
and his ttmgue and mouth were slightly drawn to the left side- 
In spite of remedial measures, there was a relapse. He became 
again unconscious and quite insensible to pain ; the mouth w'a-s 
still more drawn on one side, and there was a tetanic stiffness of 
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the left arm. The palse, which tip to this time had been fnll 
and regnlar, became weaker, and the patient expired at two 
o’clock in the morning, without having bad any convnlsions 
before death. The inspection of the body was made seven days 
after death. There was no putrid odour about it, but the face 
was discoloured. There was lividity of the skin in patches:— 
the subcutaneous veins were filled with black blood, and the 
nails were blue. On opening the abdomen, there was a peculiar 
odour, the nature of which could not be exactly specified : it 
was afterwards thought to be more liite that of bitter almonds 
than any other substance! The stomach was collapsed, and the 
veins injected, especially towards the cardia; the heart and laigc 
vessels were empty, the lungs were soft, small, filled with dark 
blood, and having the same peculiar odour as that found in the 
abdomen. The surface of the brain was strongly injected with 
dark blood. On raising the hemispheres, a clot of the size of an 
egg was found :—this had also the peculiar odour. There was 
a large effusion of blood above the tentorium. The inspectors 
stated that a greater degree of cerebral congestion could scarcely 
have existed. An analysis of the contents of the stomach was 
made by applying tests to the distilled liquid. This liquid had 
a strong odour (not defined) which resembled that of prussic acid 
when sulphuric acid was added to it, and the mixture was diluted 
■noth twenty-three times its weight of water ! The result of the 
application of the tests was, that in the opinion of the inspectors 
faint traces of prussic acid were present ! (Annales d'Hyg. 
‘l841, ii. 399, and 1843, i. 103, 474.) 

The nephew was tried for the alleged murder, convicted on 
this medical evidence, and narrowly e.scaped execution. An 
appeal was made against the sentence, and the opinion of Orfila 
in reference to death from poison, based on the facts of the report, 
became a subject of deliberation for three days. Orfila con¬ 
tended—l,that there was no proof, either from odour or 
chemical analysis, that prussic acid was present in the body; 
2, that the symptoms and appearances were not like those met 
with in poisoning by pru.«sic acid, but on the contrary, that 
they clearly indicated apoplexy from disease ; 3, that death had 
been caused by apoplexy, ami no crime had been committed. 
The result of this inquiry was, that the accused was discharged as 
perfectly innocent! 

The symptoms in this case w'erc whollj' unlike those caused 
by prussic acid ; the partial paralysis, with the occurrence of a 
remission, showed the great probability of the attack being due 
not to this poison, but to disease of the brain. The appearances 
were such as would be found in a case of apoplexy, (effusion of 
blood) and unlike those caused by prussic acid. With respect to 
the odour observed in the body, the inspectors required some time 
to consider whether it was or was not like that of bitter almonds ! 
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It could have furnished no evidence in so doubtful a case, unless 
the poison had been clearly and unequivocally detected. The 
chemical evidence was, however, not merely defective, but in 
many respects completely erroneous;—the presence of any trace 
of prussic acid was not oven rendered probable by. the results. 
But for a proper mcdico-les^al investigation of the facts, made 
by Orfila, M. Heritier, the nephew, would probably have been 
guillotined 1 This case shows as strikingly as that of Dore and 
Spry (p. 226), on what a thread the life of an innocent person, 
unjustly accused of the crime of poisoning, may depend, Courts 
of I>aw, both in France and Phigland, wisely act upon the jirin- 
ciple —Cuique in sud arte credendum; but die above case shows 
that this confidence may be carried too far, and that special 
experience and special knowledge are absolutely required for 
the solution of these important questions. 

In Hex V. Donellan (Warwick Lent Ass. 1781), there was no 
chemical evidence of the nature of the poison, but the odour 
of bitter almonds was plainly perceived by one witness in the 
draught administered to the deceased; and this fact,coupled 
w'ith the symptoms, the rapid death, and the moral circumstances 
of the case, left no reasonable doubt that prussic acid contained 
in laurel water was the cause of death. It was a question in 
Belaney's case (p, 666), how far the odour of prussic acid 
was likely to be concealed when the poison was mixed with 
a saline solution (sulphate of magnesia). From experiment, 1 
have not found that this causes any other difierence than mere 
dilution with an equal quatitity of water. Prussic acid is 
constantly and rapidly evolved from all solids and fluids which 
contain it, but the evolution appears to be slow in proportion to 
the degree of dilution. 

It is owing to this great volatility that a sjjccimen of strong 
acid exposed for a short time to the air in a bottle without a 
stopper, or w’ith an imperfect stopjier, becomes considerably 
reduced in strength. A few hours’ e.xposure will render it 
wholly different in strength from the ‘ sample from which it was 
originally taken. This must be remembered in identifying by 
chemical analysis a sample of prussic acid found near a dead 
body. When the acid is placed in a jar in a state of mixture 
with oil, and the jar is tightly secured by bladder, the vapour of 
the acid rapidly traverses the bladder, and may be easily detected 
on the outside. The result is the same whether the bladder is 
wet or dry. Thus the vapour may traverse the coats of the 
unopened stomach, and diffuse itself through the abdomen and 
chest; hence, the odour is often plainly perceptible in these 
cavities. It may even traverse the skin and escai)e from the 
interior to the exterior of the body. This extreme volatility 
tends to account for the disappearance of the poison in the 
dead body. 
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Bearing these facts in mind, the viscera, in a case of poisoning 
by prussic acid, should be placed in a glass vessel with a closely 
fitting stopper, or in a jar well secured with bladder, and on the 
outside of this a doable layer of tinfoil. If the jar is merely 
covered with paper, the acid is speedily lost. Its vapour will 
rapi<lly traverse several folds of paper. 

Fatal Dose, — In a case of poisoning by this acid, which 
occurred to Dr. Gcoghegan, twenty-seven minims of the English 
pharmacopceial strength (at two per cent.) were taken by & 
gentleman without any effect, the medicinal dose having been 
gradually raised to this point $ but no bad consequences what¬ 
ever had resulted from the acid previously taken. He in¬ 
creased the dose to thirty-six minims, and in two minutes he 
was seized with the usual symptoms, and nearly lost his life. 
(Dublin Med. Journ. viii. 308.) The quantity of anhydrous 
acid (0-66 grain) swallowed in this dose, was less than three- 
quarters of a grain, i. e. about equal to eighteen drops of Schcele 
at four iMjr cent. Cases hitherto observed show that there is a 
very narrow line between the quantity of this poison which 
may be taken with impunity, and that which may produce 
death. In determining the quantity necessary to prove fatal, we 
must, it appeiirs to me, for the purposes of legal medicine, reject 
the results obtained by experiments on animals, and look to 
those facts only which have been ascertained from numerous 
observations in the human subject. In general the quantity taken 
is large; but the smallest dose known to have caused death was in 
a female whose case has been reported by Mr. Hicks. (Med. 6az. 
XXXV. 896.) The patient, a healthy woman, died in twenty 
minutes from a dose equivalent to nine-tenths of a grain of 
anhydrous prussic acid. This was equivalent to forty-nine 
minims of the Ixtndon Pharmacopceial acid, and taking Scheele’s 
acid at four per cent. (Pereira), to about twenty-five minims of 
Schecle. In a case that occurred to Mr. Taylor (Med. Gaz. xxxvi. 
104), a stout hcaltiiy man swallowed this dose, i. e., nine-tenths 
of a grain, by mistake, and remained insensible for four hours, 
when he vomited and began to recover. The vomited matters 
had no odour of the poison, showing that, if not concealed by 
other odours, the whole of the acid must have been here ab¬ 
sorbed (ante, p. 657). He had a very narrow escape of bis 
life. Dr. Banks has published a case in which a female re¬ 
covered after swallowing thirty minims of prussic acid (Ed. Med. 
and Bur. Jour, xlviii. p. 44), but the strength of the acid in this 
instance was not determined. 

The largest dose from which an adult has recovered, with the 
exception of a remarkable case recorded by Bocker, was in the 
case of Mr. Burman (Lancet, .Jan. 14, 1854). This gentleman, 
set. 60, a man of strong constitution, took by mistake a drachm 
of prussic acid, equivalent to 2*4 grains of anhydrous acid. In 
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a few seconds he perceived his mistake, and swallowed half an 
ounce of aromatic spirits of jiinmonia with n little water. He 
called to his son ; told him what had occurred; spoke hurriedly 
and breathed deeply. Some solution of green sulphate of iron 
was given two minutes after the poison had been swallowed. In¬ 
sensibility then came on, and the respiration was deeper and 
slower. Pour minutes after taking the poison cold affusion was 
employed, and sulphate of iron and spirits of ammonia were 
administered. Vomiting with convulsive shuddering took ydace. 
In twenty minutes consciousness returned, and in fifteen minutes 
later he was able to w'alk up stairs to bed. He f)crfectly re¬ 
covered, but in the absence of the treatment resorted to, it is 
most probable that he would have died. Dr. Christison has 
reported in the Edinburgh Monthly Journal (Feb. 1850, ]>. 97), 
the case of an adult who recovered after having taken a dose of 
a grain and a half or two grains of anhydrous acid. The 
symptoms were such that the man would have died, but for the 
immediate treatment, which consi.sted in the evacuation of the 
stomach by the stomach-pump, and in pouring a cuiTcnt of cold 
water on the head. It is a remarkable fact that in this case no 
bottle or ve.ssel could be found in the room or under the window. 
The patient hastily summoned his wife one evening, told her that 
he had taken prussic acid, and immediately fell down senseless 
on a sofa, without either cry or convulsion, but drawing his 
breath deeply, forcibly, and slowly. He recovered in about 
three hours, but had an unusual disposition to sleep even or» the 
following day. Another remarkable case of recovery from a dose 
neatly as large, occurred to Mr. Bishop (Prov. Med. Jour. Aug. 
13, 1845, p. 617). The person swallowed, it was supposed, ybr/i/ 
minims of an acid at three and a quarter per cent. Taking the 
minim as equal to the grain, although it may be a little more or 
less according to circumstances, this is equivalent to about one 
grain and one-third of anhydrous acid. The man was for a short 
time conscious, got into bed after taking the jmison, and spoke. 
He felt his jaw become stiff, and then remained insensible until 
roused by the cold affusion. The fact of recovery having taken 
place on these occasions, must not lead us to suppose that such 
large doses could be commonly taken with impunity. If we refer 
,to the chapters on arsenic and corrosive sublimate, we shall find 
that persons have recovered from doses of these poisons much 
larger than those which have proved fatal in other cases. The 
same circumstance is observed in respect to all otlier poisons. 
Judging by the effects produced in Dr. Geoghegan’s case from 
0-66 grain of anhydrous acid,—from the fact that death took 
place in Mr. Hicks’s case from nine-tenths of a grain, and, that, 
in another instance, a strong adult had a najTow escape of his 
life from the same dose, we shall not be wrong in assuming that 
a quantity of Scheele’s acid (at five per cent.) cU>ove twenty grains 
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(i. e. one grain of anhydrous acid), or an equivalent portion of 
any other acid, would commonly suffice to destroy the life of an 
adult. This I believe to be the nearest approach we can make 
to the smallest fatal dose. It is scarcely necessary to remark that 
the quantity of poison found in the stomach is the surplus of 
that which has actually destroyed life. On the trial of John 
Tawell, the Quaker (Aylesbury Lent Assizes, 1945), it was 
made a great point in the chemical defence, undertaken by 
Mr. Herapath and Dr. Letheby, that, as not more than one grain 
of anhydrous prussic acid was separated from the contents of the 
stomach, and this in their opinion was not sufficient to have caused 
death, therefore the deceased could not have died from the effects 
of this poison ! That an astute lawyer should make a perverted 
use of scientific evidence for the purpose of obtaining a verdict 
from a jury, is not surprising ; but that persons professing as 
“ experts ” to be acquainted with the action of poisons should 
either suggest or allow suggestions to be made, the only tendency 
of which must be to mislead a jury on an important question, is 
discreditable to medical science. I have elsewhere pointed out 
the danger of relying upon the necessity of discovering what is 
called a fatal dose of poison in a dead body (ant&, p. 196); but 
in this instance the line of defence was unjustifiable, since the 
quantity found in the body was sufficient to destroy life. 

In reference to the fatal dose, the question may present itself, 
whether a diseased condition of the body may not, in some 
cases, augment the effects of the poison, and render a medicinal 
dose fatal. In the case of the late Dr. Chambers (April 1853), 
Mr. Wilson found great disease of the heart. There was a strong 
odour of prussic acid on opening the body, and a phial which 
had contained prussic acid was found near. From the prescrip¬ 
tion, it appeared that the draught taken by deceased had con¬ 
tained six drops of prussic acid of Scheele’s strength, ten drops 
of Battley’s sedative solution of opium, some tincture of col- 
chicum, and an ounce and a half of water. Mr. Wilson believed 
that deceased had taken this draught as a medicine, and that, 
owing to latent disease of the heart, the prussic acid had caused 
death. A verdict was returned accordingly. In September 
1858, a similar inquiry was raised in the case of another medical 
gentleman,— Mr. Bainbridge, —who was found dead in his room, 
about three hours after he had been seen in his usual health. 
There was an ounce bottle of prussic acid, nearly full, on a table 
in the room, with a minim measure, a tumbler, and a decanter 
of water. He had been in the habit of taking prussic acid, and 
had that day written a prescription for himself, and had sent for • 
the acW to% druggist’s. On an inspection of the body, three 
or four days after death, there was found disease of the heart 
suffi^nt to account for death, and only traces of prussic acid 
in the stomach. It was suggested at the inquest that deceased 
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had committed suicide, although there was an entire absence of 
motive. The strength of the acid in the bottle was lower than 
that which ,was stated to have been scut out by the druggist. 
In order to account for this it was surmised that deceased liad 
poured off half the acid, and filled the bottle with water, thus 
lowering the strength. This hypothesis was considered to Iw sup¬ 
ported by the fact that lime (from hard water) was contained in 
the prussic acid of the bottle; but, on examining the acid at 
the druggist’s, lime was also contained. in it. It was thought 
that there was a difference in the amount; but to have x'ested a 
presumption of suicide on such a minute difference as this would 
not have been justifiable. There was no rcjison to suppose that 
deceased had measured off half an ounce of the acid merely to 
throw it away, and had he swallowed it, more than traces would 
have been found in his body. The discovery of any quantity of 
this poison in a dead body is consistent with murder; but the dis¬ 
covery of mere tnices, within a few days of de.ith, is rather pre¬ 
sumptive of an accident than of suicide: and when there is coexist¬ 
ing disease of the heart, we may fairly make allowance for a more 
energetic operation of the poison. The jury returned a verdict 
in accordance with this view. If, in the cases recorded by Mr. 
Garson, of Stromness (p. 045). and Dr. Gcoghegan (p. 660), the 
pereons had died instead of recovering from full medicinal 
doses, it would have been ver}”^ easy to suggest that they had 
destroyed themselves; that each had taken a large dose, and 
that traces found in the bodies, two or three daiys after death, 
might be explained by the great volatility of the poison, and its 
loss by evaporation. It is obvious that in those two cases such 
a scries of speculations would have been quite erroneous. 

In reference to the medicinal use of this poison, there appears 
to be no strict relation between grains, minims, and drops. I 
have found by experiment, that sixty minims (or one drachm) 
of the same prussic acid, at two per cent., measured in three 
different measures, weighed respectively 61, 62-5, and 64 grains, 
while this quantity of the acid containing two per cent., 
dropped from an eight-ounce bottle, was equivalent to forty- 
two drops,—and the same measure of an acid at four per cent. 
was equivalent to forty drops. The volume and weight of 
drops vary according to the nature of the liquid, the siae of the 
bottle, the width of the lip of the bottle, and the angle of in¬ 
clination. Hence it is a most uncertain mode of measuring, 
and in reference to doses I have here substituted “ grains ” for 
“ drops.” 

Pekiod at which Death takes place. — It has been ob- 
served in the human Subject, that when individu^s have taken 
the same dose, death has occurred at vciy different periods of 
time: age, idiosyncrasy, the state of health, and the presence or 
absence of food in the stomach, are conditions which of course 
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exert an appreciable influence on the operation of this poison. 
In the cases of the seven Parisian epileptics (ant5, p. 640), a 
similar dose was given to all, but death took place at very 
different periods,— tlie first person died in about fifteen or 
twenty minutes, and the last only after three-quarters of an 
hour! In one instance in which seven drachms of the acid were 
taken, death took place in five minutes: in another, in which an 
ounce Avas taken, the person survived about ten minutes. (So- 
bernheim.) When the dose is two drachms and upwards, we 
may proI>ably take the average period I'or death at from two to 
ten minutes. In Mr. Hicks’s case, forty-nine drops of P. L. acid 
destroyed life in twenty minutes. It is commonly when the dose 
is in about a fatal j)roportion, that we find a person survives 
from half an hour to an hour. In this respect, death by ])russic 
acid is like death by ligbtning:—the person in general either dies 
speedily or recovers altogether. According to Dr. Lonsdale, 
death has occurred in the human subject as early as the second, 
and as late as the I'orty-liftli minute. There are ciises recorded 
in Avhich death has taken |)lace after an hour, or longer (ease of 
Marcoohf. p. 639). The quantity here taken was probably two 
drachms ( = 2^ grains of anhydrous acid). In the case of Mont¬ 
gomery (Glasgow Court of Justiciary, Dec. 18.57), a similar dose 
was administered, and the evidence rendered it probable that the 
wonnin survived fifty minutes. In a case which occurred to 
Casper, a woman avIio had taken a large dose of the poison mixed 
with ethereal oil, was found lying dead, with a liquor-ladle in one 
hand, and half a cucumber in the other. (Ger. Med. i. p. 434.) 
’Phe deceased was probably intoxicated when she took the 
poison; but the condition of the body showed a very rapid death. 

Although it may be said that those who .survive an hour have 
a good chance of recovery, yet death may occur from the poison 
after the lajASC of several hours. In a case of poisoning by two 
ounces of laurel water, mentioned by Casper, a man, act. GO, did 
not die until after the lapse of five hours, although he was ren¬ 
dered almost immediately insensible by the dose. (Ger. Med. 
1857, p. 431.) Biicker met with a case in which an ounce of the 
acid of the Prussian pharmacopoeia (1 per cent.), equal to nearly 
ffur grains and a half of anhydrous acid, caused death after thirty- 
six hours. (<)}). cit. p. 23.) Unless the greater part of the poison 
Avas vomited early, it is difficult to understand how it happened 
that the person could have survived so large a dose for so long a 
period,—oneTlifth of this quantity having destroyed the life of an 
adult in twenty minutes fMr. Hicks’s case, p. 660). Biicker, how¬ 
ever,appears to attribute death to the consequences of bleeding and 
the nimia diligentia mrdicince ! But although death may not com¬ 
monly ensue lintil after the lapse of some minutes or hours, in¬ 
sensibility, and consequently a want of power to perform acts of 
volition and locomotivn, may sometimes come on in a few seconds. 
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The time at which this loss of power is supposed to take place, 
has frequently become an important medico-legal question; and 
on the answer to it the hypothesis of suicide or murder in a 
particular ease may rest. (See p. 642.) 

Treatment. —(lold affusion to the head and spine has i)een 
found the most efficacious mode of treatment. In a case that 
occurred to J.)r. Banks, a girl took by mistake in medicine thirty 
minims of prus.«ic acid. Immediately afterwards she sprang up 
convulsively from her seat, and fell senseless. Her teeth were 
firmly set, and her eyes staring and fixed. Stimulants failed to 
rouse her; — the limbs were flaccid ; — the pupils dilated, and 
she was wholly insen.sible; the respiration was slow, ami the 
pulse scarcely perceptible. A stream of cold water from a 
l)itcher was allowed to fall from some height on the region of 
the .sinnc. In a minute she began to move, and bccantc con¬ 
vulsed ; her symptoms abated, and in a few hours she was quite 
collected. She recovered in a few <lays; but there is hardly a 
doubt that she would have died, had she not been thus treated. 
(Kd. Med. and Sur. Jour, xlviii. 44.) In the following case of 
recovery, cold affusion was resorted to at a later pcrioil. (Med, 
Gaz. xxxvi. 104.) II. G., tet. 59, a healthy labourer, swallowed 
by mistake a dose of anhydrous prussic acid, equal to nine-tenths 
of a grain, in eighteen drachms of distilled water. He had no 
sooner taken it than he Avas seized with a violent constriction of 
the diaphragm, and a sense of suflbeation. He walked to the 
outer door of the house, about twelve or fourteen paces, when 
he fell insensible, and, in his fall, broke a large pan which was 
full of water, the contents of which saturated his clothes; this, 
no doubt, had a beneficial influence upon him. The acci¬ 
dent occurred about half-past seven o'clock in the morning, and 
it was not until twenty minutes after eleven, or nearly four 
hours after taking the acid, that he showetl symjitoms of return¬ 
ing animation; when, by the application of cold water and 
ammonia, he was soon restored. On coming to himself, he 
vomited freely; but no odour of the acid was perce]>tible in 
the liquid thrown from the stomach. The next day he had 
recovered. Mr. llarthill has reported a case in which cold affu¬ 
sion led to recovery af ter jirobably a large dose. (Prov. Med. 
Jour. March 5, 1845, p. 153.) In Mr. Garson’s case (Ed. Med. 
and Sur. Jour. lix. 72, and p. 645, ante), cold affusion and the 
use of ammonia appear to have been attended with the best 
effects. The vapour of ammonia may be cautiously apfdied to 
the nostrils, and stimulating liniments by friction to the chest and 
abdomen ; but unless the dose is small, and the patient is seen 
early, there can be little hope of benefit from any treatment. 
Internal remedies appear to be of no service. The blood is 
speedily poisoned, and no chemical antidote can reach this 
liquid to counteract the effects of the poison. If the power of 
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swallowing remains, an emetic may be given, the stomach-pump 
used, or the throat irritated, to clear the stomach of any resi¬ 
duary poison. Turpentine, or other stimulating injections, may 
be administered if the state of the patient admits of such treat¬ 
ment. The mixed oxides of iron (prepared by adding carbonate 
of soda to a strong solution of green vitriol and persulphate of 
iron), have been i)roposcd as an antidote. They can be pro¬ 
ductive of no injury, and may, to a certain extent, fix the 
unabsorbed prussic acid in the stomach ; but the patient is not 
commonly seen until it is too late to administer this or any other 
compound. Tlic power of swallowing is lost. 

Bleeding from the jugular vein was strongly recommended by 
l^r. Lonsdale. It may be beneficial in the after-treatment of 
protractctl cases when there is any sign of cerebral congestion ; 
but, in general, the pulse is scarcely perceptible, and bleeding is 
therefore inapplicable. There is always great loss of power 
under the operation of this poison : hence, the imprudent or 
hasty abstraction of blood may prevent recovery. Experiments 
on dogs show that this mode of treatment is not attended with 
any benefit. (Prov. Trans. N. S. iii. p. 72.) In one of the 
Parisian cases (p. 641), death took place soon after a small 
quantity of blood was drawn from the arm ; and, according to 
Bbeker, bleeding from the arm accelerated death in a protracted 
case of poisoning observed by him. In his opinion, it is a deci¬ 
dedly injurious practice, (op cit. 127.) Viewing the whole of 
the blood sis a poisoned fluid, it does not seem reasonable to 
resort to bleeding in the early stage; and in the later stage, it 
may either ret.ard recovery or accelerate death. 

In Reg. v. Belaneg (Cent. Crim. Court, Aug. 1844), a ques¬ 
tion arose respecting the proper mode of treating cases of poison¬ 
ing by prussic acid. 'I’hc prisoner was a surgeon, and he w'as 
charged with the murder of liis wife, who died in his presence 
from the effects of a large dose of prussic acid. The medical 
facts in the case were very simple. There could be no doubt 
that the poison had been taken, and that it was the cuuse of 
death. The nature of the symptoms, their rapid and fatal 
course, and the detection of the poison in large quantity in the 
stomach, rendered these conclusions absolutely certain. Again, 
there was no doubt that the poison had been administered, cither 
intentionally or unintentionally, by the prisoner, i. e. tliat it Avas 
thnjugh his act, either criminal or innocent, that the poison was 
placed within reach of the deceased, and under circumstances 
which w'ould render it not improbable that she would swallow it 
by mistake. It was placed in a common drinking-glass in the 
bedi’oom,—the prisoner being at the time in an adjoining room. 
Ho accounted for this strange conduct, by saying that he was in 
the liabit of using prussic acid medicinally,—that he broke the 
bottle in trying to remove the stopper; and, in order to save the 
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contents, collected the acid in a tumbler or glass, such as is used 
for drinking water I His attention was called off, and he went 
into an adjoining room, without, as it would appear, making any 
remark, or cautioning his wife respaicting the poison placed in 
the tumbler, and within her reach ! 

The presumption of criminality, under such circumstances, 
had no direct relation to medical evidence ; it was a question to 
be decided by the jury from the facts proved. The medical 
evidence had, however, two important bearings ; 1, the plan of 
treatment which should be adopted in such an emergency by a 
medical man ; 2, the exact period at which insensibility and loss 
of consciousness supervene in cases of poisoning by prussic acid. 
The prisoner, on finding that his wife had swallowed the poison, 
called for assistance, but did not at the time state the real cause 
of the symptoms ; although it came out in evidence that he 
must have known that the deceased had swallowed prussic acid. 
He caused her feet and hands to be put into hot water, and 
talked of bleeding her; but said it was of no use, as circulation 
had ceased (“she had no pulse”). He told the first witness who 
came to her, that “ she would not come to,—it was a disease of 
the heart, and that her mother had died just like it nine months 
ago.” But it was subsequently proved that the prisoner had 
himself registered the cause of death in the mother, as bilious 
fever! The late Dr. A. T. Thomson, who gave evidence at the 
trial, was questioned upon the usual remedies in such cases, 
which he stated to be,—cold allusion, ammonia, and stimulants; 
and very properly expressed an opinion, that what had been 
done by the prisoner could be of no benefit whatever. The jury 
acquitted the prisoner. The verdict did not proceed from any 
defect in the medical evidence ; the cause of death was clear, 
but it was for the jury to determine the value of the moral and 
circumstantial evidence against the prisoner as the alleged 
administrator. Of these circumstances, which were exceedingly 
strong, it is here unnecessary to speak; but the learned judge 
and the jury, in the opinion of most persons, took a very lenient 
view of them. 
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CHEMICAL ANAI-YSIS. 

Prussic acid is a limpid colourless liquid. Its specific gravity, 
wlieii its strength ranges from 2 to 5 per cent, of anhydrous acid, 
is 0'9;»8. It is, tlicreforc, just barely lighter than water, hut it 
readily mixes with water and alcohol in all proportions. It has 
a faint acid reaction ; if litmus paper is strongly reildencd by it, 
the presence of sulphuric or of some foreign acid m.ay be suspected. 
It is sometimes thus acidulated for the purpose of preserving 
it. Its vapour has a peculiar odour which, when the acid is 
concentrated, although not at first perceptible, is sufficient to 
produce giddiness, insensibility, and other alarming symptoms. 
(Sec ante, p. 636.) It was at one time supposed that the 
odour might he present in cases in which it would he impossible 
to detect the poison by chemical processes, and instances of this 
are given hj' Orfila (Ann. d’llyg. i. 489), by Dr. Lonsdale (Ed. 
Alcd. and Surg, Jour, li. 52), and by Dr. Christison (Op. cit. 
1854, pp. 760, 774). Improved methods of research have, how¬ 
ever, shown that the acid may be detected in cases in which no 
odour is perceptible. 

The tests which arc best adapted for the detection of this 
poison, cither in liquid or vapour, are equally ajiidicablc, whe¬ 
ther the acid be concentrated or diluted, and, so far as the de¬ 
tection of the vapour is concerned, whether it be pure or mixed 
with organic matter. In the simple state, the tests are three in 
number:—the Silver, the Iron, and the Sulphur tests. 

1. The SUver~tcst.—Nitrate of Silver. —This yields, with 
prussic acid, a dense white precipitate, speedily subsiding in 
heavy clotS||o the bottom of the vessel, and leaving the liquid 
almost clear. The precipitate is identified as cyanide of silver 
by the following properties;— a. It is insoluble in cold nitric 
acid; but when drained of water, and a sufficient quantity of 
strong acid is added, it is easily dissolved on boiling, b. It 
evolves prussic acid when digested in muriatic acid. c. The 
recent precipitate is readily dissolved by a few drops of strong 
solution of potash, provided the whole of the prussic acid has 
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not been precipitated by nitrate of silver. If to this mixture a 
small quantity of a solution of green sulphate of iron is added, 
and the whole well shaken, Prussian blue is formed, and is inudo 
evident on adding diluted sulphuric or hydrochloric acid to the 
turbid mixture. The acid dissolves the surplus oxide of iron, and 
leaves the Prussian blue in the precipitate, d. The precipitated 
cyanide of silver, when well dried and heated in a small reduction 
tube, yields cyanogen gas, which may be burnt at the mouth with 
a rose-red flame and blue halo. This is a well-marked character, 
and at once identifies the acid which yielded the precipitate as 
prussic acid. By this property the cyanide is eminently distin¬ 
guished from all the other salts of silver. The tenth of a grain 
of cyanide of silver is sufficient for the performance of this ex- 
periment. This represents l-.'iOth grain of prussic acid or one 
drop t)f pharmacopoeial acid. 

In the employment of the silver-test for the detection of the 
vapour of the poison, we may place a few drops of the silver solu¬ 
tion in a watch-glass, and invert this over another watch-glass 
containing the suspected poisonous liquid. Cyanide of silver* 
indicated by the formation of an opaque white film in the solution* 
is immediately produced, if the acid is only in a moderate state of 
concentration. One drop of the pharmacopaual acid (equivalent 
to 1 -fiOth of a grain of pure acid) produces sj)cedily a visible 
effect. When the prussic acid is much diluted, a few minutes 
are required ; and the opaque film begins to show itself at the 
edges of the silver solution. In this case the action may be 
accelerated by the heat of the hand. If the vapour be allowed 
to act very slowly and in a diluted form, on the nitrate of silver, 
the cyanide is produced in well-defined prismatic crystals, plainly 
visible under a low power of the microscope. This is an addi¬ 
tional special character of this compound. Further, unlike the 
chloride of silver, the cyanide remains white under exposure to 
light, while the chloride rapidly acquires a slatc-grcy colour. 

2. The Iron-test .—The object of the application of this test is 
the production of Prussian lihie. We may add to a small quan¬ 
tity of the suspected poisonous liquid a few drops of potash, and 
of a solution of green sulphate of iron. A dirty green or 
brownish precipitate falls; on shaking this for a few minutes, 
and then adding diluted muriatic or sulphuric acid, the liquid 
becomes blue ; and Prussian blue, of its well-known colour, un¬ 
affected by diluted acids, slowly subsides. If the pru.ssic acid be 
in small quantity, the liquid has at first a yellow colour, from the 
salt of iron formed ; it then becomes green, but the precipitate 
ultimately subsides so as to api>ear of a blue colour in the mass. 
The same result is obtained by adding a solution of the iron-salt 
to the potash-solution of the cyanide of silver (supra) ; and thus, 
by this method, the two tests may be applied to only one portion 
of the poisom The iron-test may be employed for the detection 
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of the vapour of prussic acid, by the process described in speak¬ 
ing of the silver-test. For this purpose we place a few drops of 
caustic potash in a small white saucer or watch-glass, and invert 
it over the suspected liquid. After a few minutes a drop of a solu¬ 
tion of green sulphate of iron may be added to the potash, and then 
a drop of diluted muriatic acid,—Prussian blue will appear if 
prussic acid is present. The recently precipitated mixed oxides 
of iron with potash may be placed in the upper watch-glass 
with the same results. The silver and the iron-tests may be 
easily conjoined in testing the same quantity of poison. If the 
precipitated cyanide of silver, obtained by the addition of nitrate 
of silver to the suspected liquid, be moistened with strong muri¬ 
atic acid, and the vapour of prussic acid evolved be collected 
in a watch-glass or saucer, on the plan just described, Prussian 
blue will be procured, and the action of the silver-test will be 
strongly corroborated. The iron-test will detect as small a 
quantity of the acid as the silver-test. 

3. The Sulphur-test. — Liebig first proposed the following 
process for detecting prussic aciil as a liquid. ( Ocstcrreichische, 
Med. Wochcnschrift, 27 Miirz, 1847, 396.) If a few drops of 
bihydrosulphatc of ammonia (containing a little excess of sul¬ 
phur) be added to a small quantity of the solution of prussic 
acid, and the mixture be getitly warmed, it becomes colourless, 
and, on evaporation, leaves .sulphocyanate of ammonia — the sul- 
phocyanic acid being indicated by the intense blood-red colour 
produced on adding to the dry crystalline residue a solution of 
colourless persulphate of iron: the colour immediately disappears 
on adding one or two drops of a solution of corrosive sublimate. 
The intensity of the colour is much lowered by moderate dilution 
with water. This process is very delicate, and it therefore re¬ 
quires some care in its application : thus, if too large a propor¬ 
tion of the hydrosulphate of ammonia is added,—or if the boiling 
and evajioration be not carried far enough, the persalt of iron 
will be precipitated black by the undecomposed hydrosnlphato 
of ammonia; and, if the heat be carried too far, the sulphocy- 
anatc of ammonia may itself be volatilised and lost. This test 
requires a longer time for its ap{)lieation than either the silver 
or the iron-test. Should the prussic acid contain traces of Prus¬ 
sian blue or a salt of iron, it may acquire a dark colour on the 
addition of hydrosulphate of ammonia. 

Liebig confined the application of this test to liquid prussic 
•acid, but I have found that it is applicable to the detection of 
the minutest portion of the vapour. In this respect it is as deli¬ 
cate for prussic acid as Marsh’s process for arsenic. It will 
reveal the presence of the 4000th part of a grain under favour¬ 
able circumstances. In order to apply it, we place the diluted 
prussic acid in a watch-glass, and invert over it another watch- 
glass, holding in its centre one drop of the bihydrosulphate of 
ammonia. No change apparently takes place in the hydro- 
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sulphate; hut if the watch-glass be removed after the lapse 
of from half a minute to ten minutes, according to the quantity 
and strength of prussic acid present, and gently heated to 100®, 
sulphocyanate of ammonia, sometimes in a crystalline state, 
will be obtained on evaporating the drop of hydrosulphate 
to dryness. With an acid of from three to five per cent, the 
action is completed in ten seconds. The addition of one drop 
of persulphate of iron to the dried residue brings out the blood- 
red colour instantly, which is intense in proportion to the 
quantity of sulphocyanate present. Such is the simple method 
of employing the test. When the prussic acid is excessively 
diluted, the warmth of the hand may serve to expedite the evolu¬ 
tion of the vapour, but a moderate heat (80® to 100®) is alter- 
wards required to effect the change. (See Med. Gaz. vol. xxxix. 
p. 765.) 

In detecting the vapour, the sulphur-test acts, cfftcris paribus, 
more rapidly and more delicately than the silver-test; but the 
two may be usefully employed together. Add to the deposited 
cyanide of silver one drop of hydrosulphatc of ammonia and 
warm the mixture. Persulphate of iron will produce a red colour 
in the liquid in spite of the presence of black sulphnrct of silver. 
The silver-test acts visibly, and therefore serves as a guide ; the 
sulphur-test acts invisibly ; for there is no af:purent change 
unless the glass be left so long that the ammonia is spontane¬ 
ously evaporated, and the sulphur oxidated or deposited. The 
sulphur process will enable an analyst to detect the vapour of 
prussic acid when no odour can be perceived, and when the 
silver and iron-tests fail to act with certainty. After the exposed 
mixture has been heated, the acid is solidified, and the quantity 
for testing thus concentrated into the smallest possible hulk. In 
reference to putrescent liquids it is not afiected by sulphuretted 
hydrogen like the silver and iron-tests, and it acts in spite of 
the presence of this gas. 

Objections. —Nitrate of silver, it is well known, gives a white 
precipitate with numerous acids ; but if the properties of the pre¬ 
cipitate, especially those marked under b, d (p. 669), he observed, 
there is at once an end to any objection; a volatile acid con¬ 
taining cyanogen must have been present in the liquid. The 
production of ftassian blue from the liquid, in the manner de¬ 
scribed (p. 669), is free from any chemical objection. There is no 
liquid acid known to chemists that will, under similar circum¬ 
stances, produce the same results. The sulphnr-test is also free 
from any objection,—the sulphocyanate of iron being well cha¬ 
racterized by its blood-red colour, its solubility in a solution of 
corrosive sublimate, and by other chemical properties. 

When the tests are applied to the detection of the vapour, they 
are absolutely free from any chemical objection. There is no 
other acid, or volatile compound of cyanogen, which in any 
respect resembles prussic acid, that is known to produce similar 
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results. Tlie tests applied to the vapour are therefore conclusive. 
Tlierc can he no pretence for omitting this part of the process 
in any medico-legal analysis. 

In organic liquids. —Any organic liquid suspected to contain 
prussic acid, e. g. the matters first vomited, or the contents of the 
stomach after <leath, may, under the limitations already men¬ 
tioned (p. 642). have an odour of the poison perceptible to one or 
more individuals. If the liquid has no odour ot^prussic acid, but 
an odour of sulphuretted hydrogen, or of some strongly-smelling 
substance, e. g. peppermint or tobacco, still the poi.son may be 
present, and it may be detected, if not as a liquid, by the 
ordinaiy process of distillation — at least by its vapour. Of 
the two j)roc.esses to be pursued, that which relates to the 
detection of the vapour is the more certain, and open to the 
fewest objections. It should always be tried bcf<;re resorting 
to distillation, because no plausible objection can then be raised 
on the ground that jirussic acid might have been generated from 
a decomposition of animal matter during the process. If the 
poison be chiurly and unequivocally detected by its vapour, there 
is no necessity for resorting to distillation, except for the purpose 
of determining the ])roj)ortion of pni.ssic acid present. • 

Det^ctwn In/ vapour without distillation. —The organic liquid 
may be jdaced in a widc-mouthed bottle, to which a watch-glass 
has been previously fitted as a cover. The capacity of the bottle 
may be such as to allow the surface of the liquid to be within 
one or two inches of the concave surface of the watch-glass. 
The solution of nitrate of silver is then used as a trial, test in 
the manner already described (page 668). Tf the 1-200th of a 
grain of prussic acid be present and not too largely diluted, it 
will he detected (at a temperature of 60°) by the drop of nitrate 
of silver being converted into an opaque white film of cyanide 
of silver, the chemical change commencing at the margin. This 
if in small quantity, may he found to be soluble in concen¬ 
trated nitric acid : the solution is aided by heat. Owing to the 
evolution of sulphuretted hydrogen, the nitrate of silver may be 
darkened. AVe must then at once employ the sulphur-test, as 
this is not affected by sulphuretted hydrogen gas. Any blaek 
precipitate formed by the addition of a j>crsalt of iron may be 
removed by muriatic acid. 

Detection bg distillation .— The organic liquid may be distilled 
without any mixture of acids or alcohol, in a water-bath, at 
212°, and from one-sixth to one-eighth of the contents of 
the retort collected through a condensing tube in a receiver 
kept cool by water. The tests may be applied to the dis¬ 
tilled liquid. If the trial-tests indicate that the quantity of 
poison is small, a few drops of a solution of nitrate of silver or of 
caustic ])oiash may be placed in the receiver, to fix the acid as it is 
distilled over; Prussian blue may then be procured by the process 
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described, or the vapour may be at once absorbed by hydrosul¬ 
phate of ammonia in the receiver, and the liquid evaporated at 
100 to obtain sulphocyanate. This is rarely required, as the 
liquid may be easily obtained by the first, or by a second distilla¬ 
tion in a state fit for the application of the tests. 

Detection of prussic acid in the tissues .—That prussic acid is 
absorbed, and widely diffused through the body is proved by ex¬ 
periments elsewhere related (page 65). The acid is also rapidly 
eliminated. Prussic acid has been detected in the blood and 
viscera of animals poisoned with it, by the process of distilla¬ 
tion. Kramer thus discovered it in the blood of an animal. 
Heller detected the acid in most of the soft organs, as well as in 
the blood, by digesting them in a small quantity of potash, 
and then adding a salt of iron and muriatic acid. (Archiv fur 
phys. Chera. 1845, i. and ii. 143.) Mr. Hicks states that he 
poisoned a cat with twenty minims of Scheele’s acid. Eight 
hours after death the body was examined ; a small aperture was 
made in the chest, and a watch-glass, containing a few drops of 
nitrate of silver, was accurately fitted over it. Ju half an hour 
there was a perceptible white margin, and in an hour the solution 
of the nitrate had been converted to a white film, proved to be 
cyanide of silver by its insolubility in cold, and its solubility in 
boiliug nitric acid. The whole of the contents of the chest, 
when placed in a bottle, gave out a vapour which readily pro¬ 
duced with the respective tests cyanide of silver and Prussian blue. 
(Med. Gaz, xxxvi. 632.) 

In addition to the facts elsewhere related, regarding the ab¬ 
sorption and diffusion of prussic acid, the following experiments 
have a sjiecial interest, as they demonstrate the rapidity of this 
diffusion. Hr. C. Willis, of Dublin, injected one drachm of 
diluted prussic acid (4 per cent.) into the pleura of a rabbit. 
Symptoms of poisoning began in ten seconds, and the animal 
died in twenty-five seconds from this time. When the symptoms 
commenced, a string, previously placed around one of the hind 
legs, was drawn so tightly as to stop all circulation. The leg 
was immediately cut off below the ligature, and laid by in a little 
water well covered up. I’lie next day, although no odour of 
prussic acid could be detected, it was readily found by distilla¬ 
tion in a water-bath and the application of the iron-test, as well 
as by the sulphur-test. In another experiment the symptoms 
. began and the leg was tied in eight seconds. Death ensued in 
thirty seconds. Prussic acid was detected in the amputated leg 
as well by the odour as by the tests. In a third experiment on 
a puppy, five days old, symptoms began and the leg was tied 
Jour seconds after the injection; the presence of the acid was de¬ 
monstrated both by the sense of smell and tests. (Lancet, May 
2a, 1858, p. 541.) 

The poison may be detected in the blood, secretions, or 
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any of the soft organs, by placing them, if recent, in a bottle, 
and collecting the vapour in the manner already described 
(p. 670). This will be found to be more convenient and satis¬ 
factory than the process of distillation. In the case of a dog 
poisoned by prussic acid, Mr. Hicks brought me the stomach 
after it had been exjiosed twenty-four hours and thoroughly 
washed under a current of water, and yet the poison was readily 
detected by placing the whole organ in a bottle, and absorbing 
the vapour by nitrate of silver. This shows how completely the 
animal tissues are penetrated by prussic acid, and how, at least 
for a time, it is firmly retained by them. Its great volatility, 
however, is also proved by the detection of the vaponr under these 
circumstances. 

It is important to consider, in reference to the detection of 
this poison in organic liquids or solids, on what results an analyst 
should rely for conclusive evidence of its }>resence. In the ap¬ 
plication of the tests for the vai>our, cither to an organic liquid 
or to tlie product of a double distillation, it appears to me that 
in order to render a medical opinion conclusive and satisfac¬ 
tory, results should at least be obtained by the silver and sul¬ 
phur—or iron atid sulphur-tests. So small a quantity of the 
I>oison is required for the application of two tests, that there 
seems to be no good reason for relying upon the action of one. 
The silver and iron-test may be applied first, and these should be 
followed by the sulphur-test, as the latter always contaminates 
tlic liquid to be tested. It is true that the sulphur-test will 
reveal the presence of the poison when the iron-test fails, owing 
to the difficulty of collecting a minute trace of Prussian blue: 
but in this case the quantity of poison must be exceedingly 
small, and the reaction of the snlphur-tcst very feeble. Although 
we at present know of no vapour hut that of prussic acid which 
will thus affect the sulphur-test, it appears to me that we should 
not be justified in relying upon infinitesimal results, which 
admit of no kind of corroboration. The question is here much 
the same as in reference to the detection by the process of Marsh, 
of minute traces of what is alleged to be arsenic, when the 
quantity is too small to be separated by Rcinsch’s process. 
The silver-test cannot be relied on for detecting small quantities 
of prussic acid in organic liquids or solids, unless the film of 
cyanide of silver is converted to sulphocyanate of ammonia 
by the method described (p. 671). When, however, we have, 
procured the coloured results by the iron and sulphur-tests, 
there can, it appears to me, be no reasonable doubt of the pre¬ 
sence of the poison. With either result separately, as applied 
to the vapour, there may be room for t)bjecting to the conclusion, 
that prussic acid has been certainly detected. If more than 
one test is used by a cautions analyst in examining the liquid 
poison when in appreciable quantity, how much more is such a 
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corroboration rcquix-cd when he is dealing with an imponderable 
quantity of vapour obtained from the organic liquids or solids 
of a dead body ? 

Period at which the acid maybe detected after death. — If an 
organic liquid containing the poison is kept in a closely stop¬ 
pered vessel it may sometimes be detected after a long period. 
When the liquid has been exposed tor three or four days the 
vapour-tests have ceased to indicate its presence at the mouth 
of the bottle containing the liquid ; but the acid has been ob¬ 
tained by distillation. 1 have detected prussic acid when mixed 
in small quantity with porter after the lapse of twelve months; 
but then the bottle had been kept closed, and the contents were 
not putrefied. The practical question for consideration is for how 
long a period may we expect to find the poison in the contents 
of the putrefied stomach or tissues of a dead body. The fol¬ 
lowing facts throw some light uj)on this question;—The acid 
has been found in the stomach by distillation seven days 
after death, although the odour could not be perceived before 
distillation. (Case of Ramus, p. 656.) Orfila is said to have 
discovered it eight days after death in the cases of the Parisian 
epileptics;, but he merely states he pf rccived an odour of bitter 
almonds, not that he obtained the poison by distillation! (See 
p. 653 ) In a case in which three drachms had been taken, 
I could neither detect the acid by the odour nor by the most 
careful distillation, twelve days after death. (Guy’s H. 11., 
April, 1845.) The poison has been detected in the stomach by 
the vapour and by distillation in one case in three, and in other 
cases in four, live, and ten days after death. (See Essential Oil 
of Almonds, p. 700.) In the case of Marcooley (Cent. Crim. Court, 
Dec. 1856) the contents of the stomach consisted of two ounces of 
a brownish fluid mixed with oil. They were received by the che¬ 
mical witness, seven days after death, in a bottle secured with 
bladder only, at the mouth. Still he detected prussic acid 
faintly by the smell but distinctly by the tests. Ho })rocured 
from the stomach and contents a quantity of prussic acid equal 
to six-tenths of a minim of Scheele’s strength. In this instance 
about two drachms of the poison had been taken, and had caused 
death in an hour. In the case of Montgomery (Report of trial of 
Thompson, Glasgow Circuit Court, 1857, by Hugh Cowan, pp. 9 
and 53), the deceased died in about fifty minutes after having 
*laken two drachms of prussic acid (three and a quarter grains of 
anhydrous acid). The death took place on the 13ih September: 
the body was buried on the 17 th, and exhumed on the 30th. The 
parts removed were then put into stoppered bottles, and on the 
5th of October the Drs. McKinlay detected prussic acid doubtfully 
by the odour, but distinctly by the three tests, in the stomach, 
before distillation, as well as in the liquid distilled from the 
stomach and its contents. They did not succeed in detecting its 
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presence in the tissues. About five weeks subsequently to this 
analysis, the or^>atis, which had been kept closely secured in glass 
bottles, were examined by Dr. Maclagau. The heart, kidneys, 
and intestines gave no indication of the presence of the poison, 
but it was detected by the sulphur-test, in the form of vapour, 
in one half of the spleen (p. 62) although there was no odour 
of the poison. Dr. Maclagan quoted in bis evidence a French 
case, on the authority of a M. Brame, in which prussic acid is 
said to have been detected in a dead body twenty-one days after 
interment. (Wharton and Stille, Med. Jur. p. 492.) But 
the steps of the analysis in this case are so unsatisfactory as to 
render it doubtful whether prussic acid was discovered at all. 
A mixture of chloride of silver and animal matter would have 
given rise to the reactions obtained by M. Brame. In the former 
edition of this work, as well as in the Medical Jurisprudence, 
I have quoted, on the authority of Mr. Nunneley, a case in 
which the late Mr. West is reported to have detected i)russic 
acid by distillation in the stomach of a man twenty-three 
days after death, “ although no pains had been taken to preserve 
it.” (Prov. Trans. 1847, N. S. vol. iii. p. 81.) Mr. Nunneley 
ascribes the preservation of the acid in the contents of the 
stomach to their being strongly imbued with gastric juice, &c. 
The iacts, however, when closely examined, do not support cither 
the statement or the theory. The conterits of the stomach, ex¬ 
amined twenty-four hours after death, smelt strongly of prussic 
acid, and yielded clear evidence of the presence of the poison by 
all the tests applied to the vapour. The whole quantity of 
anhydrous prussic acid in the stomach, as determined by distil¬ 
lation, was calculated to amount at this time to only four-tenths 
of a grain. It appears that Mr. West distilled another portion 
of the contents twenty-three days after death, and the tests then 
acted upon the di.stillatc as readily as at first. (Prov. Med. 
and Surg. Jour. July 23, 184.‘5, p. 466.) It is not stated that no 
care had been taken to preserve them ; and it is most impro¬ 
bable that if they had been exposed, any part of the four-tenths 
of a grain of this volatile poison would have remained in them 
after the lapse of three weeks. This case merely proves, there¬ 
fore, that prussic acid may be retained and detected after many 
days in the contents of the stomach of a person who has taken 
this poison. The longest period at which it has been clearly 
detected in the dead body was in the case of Monlgmier^ 
^supra), namely, seventeen days. It appeared from the evidence 
in this case, that the body was placed under favourable circum¬ 
stances for the retention of the poison. 

It is obvious that the period at which this poison may be de¬ 
tected, must depend on the dose taken, the duration of life after 
it was taken, and the circumstances under which the body has 
been placed after death. In the case of Walter Palmer (Rugeley 
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inqtiest, January, 1856, p. 194), a question arose whether, as¬ 
suming that the deceased had taken just a fatal dose of Scheele's 
prussic acid, i e. twenty minims, or about oiic-thii-d of a tea¬ 
spoonful, it was probable any part of the dose would remain in 
the stomach four and a half months after death. Although de¬ 
ceased was in a diseased condition, there was a strong ])roba- 
bility from moral circumstances that he had died from the 
administration of a dose of prussic acid in brandy. Dr. Ilees 
and I examined the stomach by the A’apour-tests, as well as by 
distillation, soon after the body was exhumed ; but there was no 
trace of prussic acid or of any sulphocyauide in the stomach. 
The body had been buried eighteen weeks, and was far advanced 
in putrefaction. There was reason to believe, on the theory of 
poisoning, that the dose given was small. It was, therefore, not 
in the least dcgi’ee probable that any trace of prussic acid or of 
the results of its decomposition would be found. Mr. Herapath, 
of Bristol however, circulated a statement that he had detected 
prussic acid in a dead body at a long period after deatl), and led 
a section of the public to believe, that because it was not found in 
the body of Walter Palmer, there had been no poisoning ! On 
examining the grounds on which thi.s statement was made, they 
wholly fail to support the singular view adopted by this chemist. 
It docs not appear that he has ever detected prussic acid in a 
dead body, even one month after death ; but in one case of 
poisoning by the oil of bitter almonds, having failed to detect the 
poison in the stomach, he inferred that the oil had been taken, 
in consequence of his having found sulphocyanic acid in the 
hlood two months after death (antc,p. 194; Chcmi,“t, 1854, vol. i. 
p. 321). Assuming the correctness of this conclusion, atid that 
the witness was justified in inferring poisoning by oil of bitter 
almonds through the stomach from this alleged chemical disco¬ 
very in the blood, it by no means follows that a minimum fatal 
dose of prussic acid should leave any trace of its presence in 
a stomach or in the blood nearly ,^?;e numths after death ! 

Is tiie discovery of prussic acid in the stomach or tissues of a 
person, a proof that death has been caused by it ? As a general 
rule, we should be justified in answering this question in the af¬ 
firmative : as less than a grain may destroy life. We do not 
here meet with the otqcction which applies to most other poisons, 
that the patient may have been cut off by disease supervening 
after it had been taken ; since if the poison operates fatally at all, 
it is in the course of a fcw minutes. Ijatent diseases of the heart 
and brain may undoubtedly by a coincidence, cut short life. 
Prussic acid, it is well known, is used medicinally, and patients 
are in the habit of taking it for some time after they have ceased 
to be attended by the medical man who has prescribed it. A 
person may die suddenly from natural disease while taking the 
acid, and a chemist, relying on the discovery of the poison in the 
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Stomach, might give an opinion that death was caused by it. 
In sue!) cases, on recent inspection, the acid will be found in 
mere traces ; if a larger quantity is detected than would corre¬ 
spond to a medicinal dose, there may be reason to suspect death 
from accident or suicide ; but the whole of the facts of the case 
should be considered, or the results of a chemical analysis might 
seriously mislead a jury. 

The detection of the acid in the tissues, in the soft organs, or 
in the blood, would justify the opinion that it had been taken 
into the body during life. It is a diffusible poison, and will readily 
traverse the membranous structures : but it must be within the 
hody in order that this should occur, and the only other supposi¬ 
tion of which the facts will admit is, that the acid was injected into 
the stomach after death. When two or more poisons are present 
in the stomach, and one is prussic acid in a fatal dose, there can 
be no reason to hesitate in assigning death to the latter. In a 
case which occurred in 1837-8, prussic acid and arsenic were 
found in the stomach after death. In another, the mixture taken 
by the deceased consisted of brandy, opium, arsenic, and prussic 
acid. 

Alleged spontaneous production of prussic acid .— If an analyst 
confined his processes to the detection of free prussic acid in the 
stomach, it might be objected to his results that it had been 
spcmtaneously generated there. If he detected it only after 
distillation, it might be alleged that the heat employed had reacted 
on the organic matter and produced it. Supposing that the pre¬ 
sence of the poison has been previously determined in the blood 
and tissues by the mpowr-tests, it is obvious that this objection 
would at once fall to the ground. This part of the evidence may 
be neglected, or it may fail: hence it is necessary to consider 
whether prussic acid can be spontaneously generated, under any 
circumstances, in organic liquids or in the body, within a few 
days after death. 

That this acid is a product in various chemical processes is 
undoubted; thus it appears to be formed at a high temperature 
by the reaction of nitric acid on alcohol (see p. 638), as well 
ns in other cases. No one has yet suggested that there is 
normal prussic acid in the body: hence the whole question turns 
upon the chemical probability of its spontaneous generation from 
articles of food or other substances which may be contained in 
the stomach. That the acid should be thus produced without 
the aid of heat, has not, so far as I am aware, been suggested; 
and if it were liable to be produced by heat during distillation, 
it is obvious that those who are engaged in medico-legal re¬ 
searches would be continually meeting with it as a product. 
There is nothing to bear out such an hypothesis in works on 
chemistry or toxicology. If the organic liquid contained any of 
the kernels of certain fruits, the pulp of the black cherry, or laurel 
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berries,—bitter almonds or substances which are known to furnish 
prussic acid by mere contact with water, the poison would be un¬ 
doubtedly procured by distillation ; but the result is then artificial, 
and cannot constitute a valid objection to the chemical processes 
employed. Orfila believed it possible that prussic acid, like acetic 
acid or ammonia, might be a product of decomposition in the 
dead body; or, at any rate, that putrefaction might etigcnder 
some compound which would give with the different tests all the 
reactions of prussic acid. (Toxicologic, ii. 40.5.) This is put 
as a bare possibility from analogy; and as a corrective to the 
doubt thus thrown on chemical evidence, he says the objection 
is inadmissible when the person has died under symptoms of 
poisoning by prussic acid, and when the appearances in the body 
are like those caused by this poison! This, however, would not 
meet those cases where nothing was known concerning the 
symptoms. He further states, that if an organic liquid is not 
much decomposed, and only a gentle heat is applied during dis¬ 
tillation, the objection cannot hold, because the poison is not 
obtained under these circumstances. Orfila does not, however, 
adduce a single fact in support of his views; and the result of 
the only experiment whiqh he mentions is decidedly against 
them. M. Bonjean, of Chambery, has given the results of some 
experiments on the distillation of beef with water, and on 
the blood of the ox; also on various mixtures of organic 
matter and of animal substances, in a state of putrefaction (op. 
cit p. 54); but in not one instance was prussic acid found to exist, 
except when a substance containing it had been added ! The 
results of experiments do not bear out this hypothesis; and 
if analogy is to be substituted for proof in its favour, there 
is nothing to prevent the admission of the production of mor¬ 
phia, strychnia, and other organic poisons as a result of putre¬ 
faction! The alleged production of prussic acid by the mere 
distillation of organic matter under a temperature of 212°, 
appears, therefore, to be an unfounded objection. During a 
period of twenty-seven years, I have distilled the contents of 
numerous stomachs, in all states of decomposition,—organic 
liquids, such as porter, milk, gruel, either mouldy or putrid, 
without in any one instance finding the slightest trace of prussic 
acid in the distilled liquids, either by the odour or by the usual 
tests; and it appears to me that until some unequivocal results 
in support of this hypothesis are forthcoming, a medical witness 
would be fully justified in utterly rejecting it as an unfounded 
assumption. 

When the stomach contains matters from which prussic acid 
is known to be chemically producible by simple admixture with 
water, with or without the api>lication of heat, the case is dif¬ 
ferent. It then becomes a question whether the quantity of 
prussic acid which these substances are capable of yielding, 
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bears any proportion to the a<'tual quantity detected. One' 
bitter almond will give a perceptible quantity of Prussian blue. 
Dr. Guerard states, on the authority of M. Pilhol, that 
nearly all vegetable substances containing nitrogen possess the 
property of transforming amygdaline to essential oil of bitter 
almonds and prussic acid- A mixture of common flour, barley, 
or rye, produced this eflect in five or six hours; but wdth maize, 
it required a period of three or four days. He then inquires 
whether a stomach might not jmssibJy contain the materials 
which would lead to this transformation; and in the event of 
sudden death i'rora natural causes, whether there might not be a 
false accusation of poisoning by prussic acid? (Ann. d’llyg. 
Oct. 1847, p. 442.) If the human stomach contained any sub¬ 
stance taken as food or medicine, from which prussic acid was 
producible, such a mistake might occur; but M. Filhol’s experi¬ 
ments show that amygdaline must be present; and this peculiar 
body is not a constituent of ordinary food. It is found in the 
bitter almond, in pe.ach kernels, in the berries and leaves of the 
laurel, sind 1 have found it in the Ihiit of the Passion flower. If 
those substances have not been eaten with the food, or not taken 
in sufficient quantity to account for death, no mistake can arise: 
if, however, they have been taken, then the case resolves itself 
into one of poisoning by these substances. If a person has 
swallowed j)ure amygdaline, the result would be the same ; 
but the real force of tliis objection to chemical evidence is 
not to produce prussic acid from amygdaline, but to produce 
amygdaline from ordinary food or by common putrefactive 
fermentation. It is as easy to conceive that prussic acid should 
bo formed in the stomach at once from beef, potatoes, and other 
substances, as that amygdaline should be derived i'rom them. 
It may be proper to state that sweet almonds and common 
nuts contain no amygdaline; its presence in any seed is indi¬ 
cated by the powerful odour of the essential oil of almonds on tri¬ 
turation with cold water. (Sec Med. Gaz. vol. xxiii. p. 328.) Dr. 
Witling is represented to have found i)ras8ic acid as a spontaneous 
product of the decay of unsound cheese. (Christison on Poisons, 
j). 756.) I have examined cheese in various stages of decay, but 
not the slightest trace of i>russic acid has been detected in it by 
the most tlelicate tests. Large quantities of decayed cheese are 
sold to the poor in London, but we never hear of any effects 
like those cause<l by prussic acid resulting from its use. 

Notwithstanding the entire absence of proof that prussic acid 
is generated, either at common temperatures or at a heat of 
distillation (212°), it is necessary to state that a salt (sulpho- 
cyanide of potassium) containing cyanogen, exists in small 
quantity in the saliva. This may be mixed with the contents of 
the stomach, and it may be suggested that it would yield prussic 
acid by distillation with an acid. In answer to this it may be 
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Stated, that if the vapour-tests have {riven the usual results before 
distillation, tliS objection cannot hold, because the sulpho- 
cyanic is a fixed acid in a state of combination. If it happened 
that any ferrocyanide or suljthocyanide of potassium was ])rcsent 
in the stomach at the time of death, the distillation of the contents 
with sulphuric, phosphoric, or tartaric acid, as recommended by 
some analyists, would lead to the production of prussic acid. 
These salts, however, arc not used in medicine: if present, their 
presence would be easily detected on neutralizing the undistillcd 
liquid of the stomach (if alkaline) and adding persulphate of iron: 
this would at once produce Prussian blue or a deep red colour. 
It is, however, unnecessary to employ an acid in distillation 
except to neutralize the liquid if alkaline. No advantage is 
gained by the addition of alcohol or any foreign substance to the 
contents of a stomach under these circumstattccs. They should 
be dealt with in the state in which they arc removed from the 
body. Cyanide of potassium may be present in the stomach and 
yield prussic acid by distillation: but this is an active poison, and 
its presence may be easily discovered in the li({uid contents before 
they are distilled. In all cases in which the vapour-tests fail to 
act, it is advisable to test the liquid before distillation, for the 
presence of a cyanide or a sulpho- or ferrocyanide. 

This question has more than a theoretical interest. In two 
•important cases of murder in recent times, the alleged si)ontaneous 
production of prussic acid in a dead body was made a ground of 
defence, although unsuccessfully. As a last resort in a desperate 
defence, a medical witness must be prepared to hear this 
objection urged against his chemical evidence when it cannot 
be otherwise assailed. In Reg. v. Tawell (Pucks Lent Assizes, 
1845), the jnLsoner was indicted for the murder of a woman 
named Sarah Hart. The deceased was found insensible and 
dying, and no accurate acco'ant of the .symptoms could bo ob¬ 
tained, as no one but the criminal was present. The body was 
examined eighteen hours after death, but no odour was perceived 
about the mouth, or in some blood which had been drawn from 
the body. The lungs were slightly congested, atid there were 
some old pleuritic adhesions, but there was no disease of any 
organ to account for death. The stomach and bowels presented 
no morbid change. The contents of the former amounted to 
twelve ounces of liquid, having no odour of prussic acid, but 
merely a strongly acid smell of beer. (Lancet, April 5, 1845, 
p. 379 ; Northern Journal of Medicine, May 1845.) They con¬ 
sisted of partially digested food, intermixed with the pulp of 
apple without the pips. Prussic acid was obtained from the con¬ 
tents of the stomach by distillation: it was identified by the appli¬ 
cation of the usual tests, and after separation as cyanide of silver, 
b}'^ its odour. The quantity thus obtained amounted to one grain 
of anhydrous acid, equal to fifty minims of pharraacoj-xcial acid. 
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The administration of the poison to the deceased was clearly 
brought home to the prisoner, partly by a series of moral cir¬ 
cumstances of a most convincing kind, and partly by his own 
admissions. He attributed death to suicide; but this was entirely 
out of the question. 

The case is chiefly remarkable from the medical assumptions 
made by the learned counsel who conducted the defence. They 
were,—1. That there must be direct evidence of death from 
• poison. *2. That the evidence of medical witnesses who had 
never before met with a case of poisoning by prussic acid should 
not be received. 3. That the quantity of poison found in a 
stomach should be sulBcient to cause death! “If there was not 
enough prussic acid in the stomach to account for death, there 
was an end of the ca.se.” (See on this fallacy p. 196.) 4. That 
although a grain of prussic acid (anhydrous) was there found, 
3 '’et the witnesses had not proved upon their own knowledge and 
experience, that this was sufficient to cause death! 5. That 

because persons had recovered from a larger quantity than was 
found in.jj^ceased’s stomach, it was not to be inferred that she 
had diefln'rom the effects of a grain. 6. That because the 
odour of prussic acid was not perceived in the stomach before, 
distillation, there could have been none ju'cscnt at the time of 
inspection; and that prussic acid could not destroy life in any 
case without leaving the odour behind it. 7. That a grain of 
anhydrous prussic acid might havebeen spontaneously produced in 
the stomach of the deceased after death, partly from the pips of 
apples, a portion of cake, the saliva swallowed during mastication, 
and partly from the decomposition of animal matter! It need 
hardly be observed that this theory of the spontaneous production 
of prussic acid in the stomach was invented by the chemists re¬ 
tained for the defence, including among others Mr. Herapath and 
Dr. Lcthcby. Every scientific point involved in this defence was 
based either upon a fallacy or a misstatement. The learned 
judge (Lord Wcnslcydale) who tried the case, showed that he 
was fully competent to unravel and expose the errors, legal and 
medical, involved in such subtle and dangerous propositions. 
—The statement of the prisoner’s counsel, that it was a rule of 
law that there should be direct proof of death having been 
caused by poison, and of the presence in the stomach of a suffi¬ 
cient quantity of poison to produce death, was not true.—neither 
w'as it necessary to prove what quantity of prussic acid would 
destroy life by the testimony of a person who had actually seen 
a human life destroyed by it. With regard to the smell, the 
only conclusion from the evidence was, that smell was a proof of 
the presence of the poison, but that the absence of smell was no 
proof of its absence. According to the witnesses, a grain, or 
even less than a grain, of prussic acid taken into the stomach, 
was sufficient to cause death. With respect to the allegation 
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that prussic acid might be obtained from apple-pips, Mr. Cooper, 
the chemical witness, found apple but no pips in the stomach, 
and it was only by the distillation of the (bruised) pips that the 
acid was formed. After a short deliberation the jury returned a 
verdict of guilty, and the prisoner, before execution, confessed 
that he had perpetrated the murder. 

An opinion has gone abroad, that the poison in this case was 
not administered by the mouth, but in a more secret manner. 
This opinion was based on the absence of odour in the stomach, 
and on the reported confession of the criminal. It was, however, 
founded, on a mistaken view of the medical facts. One grain of 
anhydrous prussic acid was certainly found in the stomach, and 
this dose was of itself sufficient to cause insensibility and rapid 
death. 

It was only by presuming on a general want of information 
regarding poisons among barristers that such an unsound defence 
as this could have been suggested. In an experiment I found 
that the seeds of ten common apples distilled with water (the 
husks of the seeds being unbroken) did not yield in the distillate 
the slightest trace of prussic acid. When they were bruised and 
redistilled in a raw state (unboiled), there was a mere trace of 
prussic acid in the distilled liquid, and a quantity of Prussian 
blue, equal to the 1-150th grain, was obtained. (See Med. Gaz. 
vol. xxxvi. p. 328.) (See p. 709.) Such a pseudo-scientific 
theory as this to account for the presence of a fatal dose of 
prussic acid in a dead stomach will probably never again be 
brought forward. The odium of it has most undeservedly 
fallen on the lawyer who made use of it, in place of the chemists 
who suggested it, and who must have known that it was wholly 
inconsistent with the medical facts of the case. 

In the case of Montgomery (Glasgow, Dec. 1857), the views of 
Orfila and other chemists regarding the alleged production of 
prussic acid in a dead body were strongly urged in the defence. 
Only traces of prussic acid were found in the stomach after the 
long period of seventeen days, and in the preserved spleen nearly 
two months after death. The late Lord Justice Clerk, in ad¬ 
dressing the jury, dismissed this theory as wholly improbable 
and unsustained by any facts. “If it were true, this acid,” he 
said, “ w’ould be found in the body not only in cases of poison¬ 
ing, but in many other cases. He trusted that it might never 
be again brought forward in the hope to perplex and mislead a 
jury, and to try to take off the effect of the clear and decided 
’ i)roof of the existence of poison in the body, and of the pos¬ 
session and use of poison by the accused.” (Cowan’s Report, 

p. 100.) 

The poison not detected .—A person may die from prussic acid 
and none be found in the body. Assuming that a small but 
fatal dose has been administered, and that the dead body has 
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been exposed or buried for a few weeks, it is not probable that 
any of the poison would be found chemical analysis. The 
odour may entirely disappear in a week, and the longest period 
at which the poison itself has been found in the body is seven¬ 
teen days. In this case the quantity was so small that no 
attempt wjis made to estimate it, (Case of Montgomery, supra), 
while the dose which was actually taken was four times as largo 
as that which has sufficed to destroy the life of an adult. If one- 
fourth of the quantity had been t.tken, it is probable that not a 
trace would have been found. Prussic acid is rapidly lost by 
its great volatility. (See j). 194.) Unless, even in a recent in¬ 
spection of the body, the viscera arc placed in stoppered bottles, 
the wliole may disappear within a few hours or days. These re¬ 
marks apply to the blood and tissues with even greater force than 
to the stomach; for the q;iautity retained os a result of absorp¬ 
tion is generally small, and is constantly diminishing unless the 
viscera are closely sealed up. 

Supposing that neither by distillation nor by evaporation of 
the contents of a stomac^h, any pru.ssic acid or any product of 
its decomposition (sulphocyanate) is obtained, then it is clear 
that there is none in the body; for it is not probable that any 
wouhl be found in the tissues or blood if none were contained 
in the stomach. Still, for reasons elsewhere stated, it must not 
be assumed that death has not been caused by prussic acid. 
The symptoms, the mode of death, and the moral circumstances 
of the case, may suj)ply the evidence necessary for. conviction. 
(See case of Walter Palmer, p. 677.) 

On the other hand prussic acid may not be obtained from the 
putrescent contents of the stomach, and yet they may contain an 
alkaline sulpliocyanatc, or a substance posscs.sing its chemical 
properties. In the former edition of this work I had suggested 
that this conversion to sulphocyanate in the presence of hydro- 
sulphate of ammonia, might account for the partial loss of prussic 
acid in the dead body. The following experiment was perfonned 
with a view to try this question. On tlic 30th of June 18.'58, 
one drachm of prussic acid (of 3^ jier cent.) was added to the 
viscera of a person who had died suddenly, but not from poison. 
They consisted of part of the stomach, liver, and intestines, con¬ 
tained in a jar, loosely covered by an earthenware cover. The 
acid was after mixture detected immediately by the vapour-tests. 
On the following day (July 1) it required a period of six minutes 
for tlie detection of the vapour. On the 3rd of July the silver- 
test failed to detect the vapour, and the sulphur-test produced 
only a faint indicsition. As the acid could no longer be detected 
by the vapour, the contents of the jar were left to pass through 
all the stages of putrefaction at a temperature reaching sometimes 
as high as 80° or 90°, and they were not again examined until the 
I6th of October. The viscera were then highly offensive. The 



ross BY CHEMICAL CHAKGES. 685 

silver-test indicated only sulphuretted hydrogen, and the sulphur- 
test gave no trace of prussic acid in the vapour. The viscera 
were digested in a mixture of one part of alcohol to four of water, 
at a moderate heat, and after twenty-four hours the liquid was 
poured otF and filtered. It gave a full and decided reaction of 
sulphocyanic acid, with a pcrsalt of iron, and this acid was found 
to be in combination with ammonia. This result rendered it 
highly probable that some portion of the prussic acid had become 
converted in the putrescent viscera to sulphocyanic acid, and that 
traces of the poison were thus found after three months and a half. 
Considering, however, that an alkaline sulphocyanide is a consti¬ 
tuent ol' saliva, and that sulphocyanogen may be a product of de¬ 
composition, it would not be proper, from a solitary result, to infer 
in another case that prussic acid must have been in the stomach 
at the time of death. In Mr. Hcrapath’s case (p. 700) he failed 
to find the sulphocyanic acid in the stomach, but he states that 
he found it in a small quantity of blood. Considering that the 
quantity of this poison whifch enters the blood is at all,times 
exceedingly small, and that it is rapidly evolved from it, it is not 
at all probable that the acid would remain in the blood to be 
fixed by putrefaction for a longer time than it would remain in 
the stomach. On the contrary, as death is rapid, it is in the 
contents of the stomach, if anywhere, that we must look for this 
conversion. The non-discovery of snl})hocyanic acid in the 
co'ntents of the stomach, and the non-detection of the essential 
oil of almonds (the poison alleged to have been taken) iu any 
part of the body, render Mr. Herapath’s case one of mere si)ccu- 
lation. At present we must look for conclusive and satisfactory 
evidence only in the detection and separation of prussic acid 
itself. 

Quantitative analysis. —It is often a matter of importance in 
reference to fatal dose, the identity of a particular acid, &c., to 
ascertain the strength of the prussic acid taken. It is much more 
satisfactory to determine this point by chemical processes than by 
giving the poison to dogs or rabbits, and noting how long a time 
it requires for a certain dose to destroy life, or by assuming its 
strength from its designation. A measured and weighed quan¬ 
tity of the acid may be precipitated entirely by a solution of 
nitrate of silver. The precipitate should be washed and dried in a 
water-bath until it no longer loses weight. One hundred grains 
of dryfeyanide of silver are equivalent to 20*14 grains of anhy¬ 
drous prussic acid; this is in the proportion of about one-fifth, 
so that the weight of the dried cyanide divided by five, gives, 
with sufficient accuracy for common purposes, the quantity of 
anhydrous prussic acid present. One hundred grains of the 
London pharmacopceial acid should therefore yield ten grains of 
cyanide of silver; and the same quantity of Scheele’s acid, —from 
tw-enty to twenty-five grains. The presence of hydrochloric acid, 
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cither as the result of distillation or of direct addition, may give 
rise to a fallacy in the estimation of the quantity of prussic acid. 
In order to guard against this, the acid or tlie distillate may be 
redistilled with finely powdcrcMl borax or chalk, before the prcci- 
])itation by nitrate of silver. The foreign acid will be thus sepa¬ 
rated from it. * 


CHAPTER 38 . 

SUBSTANCES PROBUCINO PKUSSIO ACID-BITTEH ALHONDS- 

ESSENTIAL, OIL — SYMPTOMS-APPEARANCES — FATAL DUSE 

— PERIOD OF DEATU-TREATMENT — ANALYSIS. 

BITTER ALMONDS. THE ESSENTIAL OIL. 

The bitter almond owes its poisonous properties to prussic 
acid,.which is easily obtained frorfl it in a state of admixture 
with an essential oil, by distillation with water. It is, however, 
a remarkable fact, that none of the acid exists ready formed in it, 
and the j)oison is not produced except by the agency of water on 
the almond ])ulp. Heat is not required for this reaction ; the 
mere trituration of the pulp with cold water is sufficnent to pro¬ 
duce the acid. Several cases arc reported by Wibmer, in wliich 
serious symptoms occurred in children who had eaten immode¬ 
rately of bitter almonds. (Ar/ncimittel. Amygdalus.) A girl, 
aat. 5, was nearly killed by eating a portion of bitter almond 
cake. M. Bon jean relates that a cow was poisoned by drinking 
water into which a small portion of the residue left after the ex¬ 
pression of the fixed oil had been put. (Faits Chimiques, &c. 
p. 56.) There are two instances recorded in which bitter 
almonds arc reported to have caused death in the human subject, 
but the facts are by no means clearly detailed. Judging from 
reported cases, a large quantity may be taken, even by children, 
without necessarily destroying life. Dr. Schlcsier met with an 
instance in which a boy between two and three years of age, 
ate an ounce of bitter almonds (about 54). A quarter of an hour 
aftcrwarils there was a general relaxation of the limbs ; the 
countenance was pale, depressed, and drooping; the pupils 
dilated ; respiration sighing ; there was also a tendency to sleep, 
followed by vomiting of the coarsely digested pulp of the almond, 
which Had a very strong smell of prussic acid. Emetics with am- 
inooia, and exposure to a free current of air, soon restored him. 
(Canstatt’s Jahresberieht. 1844, B. v. s, 289. See also Ed. 
Monthly Journal, Oct. 1850, p 379.) 

Essential oil. Peach-ndt-oil. —The essential oil, which is 
produced by the distillation of the pulp of the bitter almond 
with water, is a powerful poison, and has caused numerous deaths. 
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In 1837-8, there were only four\leaths recorded from poisoning 
by this oil. It is now, however, a frequent cause of death as a 
result of accident or suicide. Its taste and odour render it 
difficult of administration for the purpose of murder ; neverthe¬ 
less, the case of Meg. v, Fisher (York Lent Ass. 185.5), shows 
that it may be thus used. In this case there was a sus)>iciou that 
it might have been poured down the deceased’s throat while he 
was asleep. Its poisonous properties are due to the presence of 
prussic acid, which is intimately combined with it. Five pounds 
of the almonds are calculated to yield about half an ounce of the 
oil, and the quantity of anhydrous hydrocyanic acid contained 
in it, varies from eight to fourteen per cent.—on an average 
ten per cent. I find, by another calculation, that 2500 parts of 
bitter almonds yield 100 jtarts of amygdaline, and these by a 
reaction with the elements of water, produce 41 parts of es.scntial 
oil and 6 parts of anhydrous prussic acid : hence 100 grains of 
bitter almonds (equal to ten in number) would be equivalent to 
1 -88 grains of e.ssential oil, and 0*24 grains of anhydrous prus¬ 
sic acid. One hundred parts of the essential oil would contain 
12-76 parts of anhydrous prussic acid, and it would require 833 
grains of bitter almonds to represent 100 grains of the prussic 
acid of the London pharmacu]ioeia. This oil must, therefore, be 
regarded as a most active poisfin, being at least four times as 
strong as the Pharinacopoeial acid, but it becomes weaker by keep¬ 
ing. Its uncertain strength renders It unlit for internal use ; but in 
France it is given in doses of from one quarter of a drop to a 
drop. The oil is sold to the public in quantities of not less than 
a quarter of an ounce, at the rate of from three to five shillings per 
ounce. The liquid called Almond Flavour, spirit of almonds, 
or essence of peach-kernels, contains one drachm of the essential 
oil to seven or eight drachms of spirit. It is sold to the public in 
quantities of not less than a quarter of an ounce, at the rate of 
one shilling per ounce, for the purpose of giving a pleasant fla¬ 
vour to pastry ! It may be as well to state that one ounce of this 
almond flavour is at the lowest fomputation equivalent in strength 
to 250 grains of the Pharroacopoeial pru.ssic acid. In some 
cases it may happen to be nearly equal in strength to this poison, 
and yet it is sold without restriction, and is entrusted in private 
families in the hands of ignorant cooks to apportion the dose 
which may give the requisite flavour to food 1 

It is estimated that about 8000 pounds of the ordinary essen¬ 
tial oil of almonds are annually manufactured for the retail 
British trade. Since the introduction of the cheaper nitro-ben- 
zole, which has a similar odour and flavour, into the manufacture 
of j)erfumcry, the whole of the above large quantity is chiefly 
disposed of for the purposes of eating and drinking ! (Lancet, 
Jan. 10, 1857, p. 46.) 

Effects oj the vapour .—The odour of the oil is not derived from 
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prussic acid, as it is equally powerful and possesses the same cha¬ 
racter whether prussic acid is present or not. The vapour of the 
acid is not so freely evolved from the oil as Trom the watery 
solution. A question resi)ecting the poisonous properties of the 
vapour arose in tlie subjoined case, which occurred in London, in 
18.'18. The deceased, the wife of a publican, hud been clearing 
out a clo.sct, which contained, among other liquors, a bottle of 
the essential oil of bitter almonds. She was suddenly heard to 
call out. A servant found her pule and faint, and she complained 
of sickness. There was a strong odour in the room, and de¬ 
ceased said that the corks of some of the bottles had come out, 
and the smell had made her feel sick. She was removed to bed, 
but died before any medical assistance could be obtained. There 
was no motive for the deceased committing suicide, and it was a 
subject of inquiry, whether the vapour alone might not have 
caused her death. This question vras set at rest by an inspection 
of the body. Some of the poison was found in the stomach, and 
there was a very strong odour of bitter almonds in the contents. 
It was, therefore, clear that the deceased must have swallowed a 
portion of the poison ; whether from motives of curiosity or not, 
it is impossible to say. The medical witness, in answer to a 
qucstioti, projicrly stated, that less than a teaspoonful might 
cause the death of an adult. The vapour may produce giddi¬ 
ness and stupor ; but unless long respired, it would not be likely 
to cause fatal effects. 

Symptoms .—The following case by MertzdorfF will illustrate 
the effects produced by this poison. A hypochondriac, set. 48, 
swallowed two drachms of the ethereal oil of bitter almonds, and 
immediately threw himself on his bed. In a few minutes after¬ 
wards, having spoken to an attendant in the room and asked for 
water,his features became distorted, his eyes w'ere turned upwards, 
fixed, and i)rojecting from their sockets, llis chest heaved vio¬ 
lently and rai)idly. A medical man arrived in about twenty 
minutes after the poison had been swallowed, and found the 
patient quite unconscious, his eyes open and staring, the pupils 
immoveable, the respiration slow, prolonged, and accompanied 
with a rattling noise in the throat. The pulsations of the radial 
and carotid arteries, as well as of the heart itself, could scarcely 
be perceived, and followed each other every two seconds (30 
per minute). Swallowing was no longer possible: a strong 
odour of bitter almonds issued from the mouth. In ten minutes 
more the }>atient was dead, making the duration of the case lialf 
an hour. 

In a case, the particulars of which were communicated to me 
by I>r. Bull of Hereford, a woman swallowed about seventeen 
drops of the essential oil, and she died in half an hour. She was 
seen by Ur. Bull in about fifteen minutes : her face was livid ; 
the lips were separated; the teeth clenched ; there was froth 
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abont the mouth; the eyes were half-shut and glassy ; the pupils 
dilated and fixed ; there were hearings of the chest at intervals ; 
there was no pulse, and the action of the heart was scarcely per¬ 
ceptible. No odour was perceived about the body until after the 
stomach-pump had been used. The first symptoms observed in 
this case were strong convulsions,—the deceased throwing her 
arms about as if in pain. A boy, set. 13, swallowed a quantity 
of the oil ; he was found lying on the floor motionless and in¬ 
sensible ; his face pale; his eyes open and fixed,— the pupils 
dilated, and he was rolling and panting for breath ; the pulse 
at the wrist was imperceptible ; he died in a quarter of an hour 
without any convulsions appearing. A mati, set. 20, swallowed 
about two ounces of the oil. A person present saw him fall 
suddenly while in the act of swallowing,—he made a loud cry, 
gave one deep expiration, and died. 

In another case, a woman, set. 46, who had been in the habit 
of using the almond essence for flavouring confectionery, swal¬ 
lowed about half an ounce (thirty dro}'S of the oil). She died 
in less than half an hour. When seen by a medical man ten mi¬ 
nutes after she had taken the poison, she was perfectly insensible. 
The face was pale but swollen, and covered with perspiration ; 
the eyes stared fixedly as if in terror ; the pupils were dilated. 
The lips were partly closed and livid, and a frothy mucus issued 
from the mouth. The lower jaw was firmly contracted, while the 
muscles of the neck and of the limbs, excepting those of the fingers, 
were flaccid. She breathed slowly and heavily, making altout 
ten respirations in a minute ; the pulse was from 30 to 40, and 
feeble. There was an odour of bitter almonds in the breath. 
Some blood which was drawn from the arm was thick and dork, 
resembling choleraic blood. In spite of the use of the stomach- 
pump and cold affusion, the patient did not show any signs of 
recovery, but gradually sank. (Assoc. Med. Jour. Dec. 13, 
1856, p. 1055.) 

The following may be taken as a summary of the symptoms : 
lividity of the face ; eyes glassy, prominent, fixed and staring ; 
pupils dilated and insensible to light; jaws spasmodically closed ; 
frothy mucus about the mouth ; in some Ciises, vomiting of food; 
coldness of the skin ; heaving and intermittent respiration, some¬ 
times stertorous; absence of the pulse ; head spasmodically 
drawn backwards, and sometimes the trunk ; general relaxation 
of the limbs ; an odour of bitter almonds about the mouth. 

The symptoms have been known to commence in the act of 
swallowing the poison, or, as in M. Chavasse’s case (p. 695), in half 
a minute; but, as in poisoning by prussic acid, a person may retain 
for a certain period consciousness and a power of performing 
certain acts. The following case, which occurred to Mr. Wake¬ 
field, is in this respect instructive. A boy, ast. 19, was sentenced by 
a police-magistrate to imprisonment. At twenty minutes before 
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six p.M.he was put into the prison-van in perfect health; he reached 
the prison at a quarter after seven, and here, on leaving the van, 
he attracted the notice of the gate-keeper, who called him by his 
name : he answered feebly, “That’s me, that’s mo.” With slight 
assistance he walked to the room where the prisoners are searched, 
when a half-ounce bottle was found upon him labelled “ Essen¬ 
tial Oil of Almonds.” It was then suspected that he had taken 
poison, and Mr. Wakefield was sent for. The hoy stood in the 
room erect for five minutes. There was nothing striking or 
peculiar in his apfiearance, no smell of poison at the mouth ; the 
pupils were dilated; the pulse was rapid and feeble; the skin pale. 
The stomach-pump was used, and the smell of the oil was percep¬ 
tible in the liquid extracted. Ammonia was administered, and 
warmth applied to the limbs, but he cx])ired just three hours 
after he had entered the van in perfect health. It was ascertained 
that the bottle had contained two drachms t>f the oil. (Lancet, 
Dec. 13, 1845, p. 656.) This case is remarkable in two points of 
view, considering the large dose swallowed,—1. the length of 
time which elapsed before well-marked symptoms of poisoning 
appeared, and—2. the length of time which the deceased survived 
after their appearance. In Dr. Bull’s case (supra) there was a 
short interval bettveen the taking of the poison and the produc¬ 
tion of insensibility. The deceased called out, and she had had 
time to cork a small bottle which had contained the poison, to 
j)ut it into a hag, draw the strings of the hag, and hang it over 
a chair by the side of the bed. A man, ict. 50, swallowed six 
dracdims of the oil of hitter almonds. He walked down stairs 
after taking the poison, spoke to his son, and lived about ten 
minutes. In this case the lungs were remarkably emphy¬ 
sematous, the air-cells being distiuidcd into bladders. The heart 
was lull of blood, and the foramen ovale t)pen. (ilarvcian So¬ 
ciety, Lancet, Jan. 30, 1858, p. 128.) 

In October 1845, a case was referred to me for examination 
by Mr. Savage, in which there was also clear evidence of the 
power of locomotion after j)robahly a large dose of this poison 
had been taken. The deceased mixed the poison with some ale 
in a cup, stirred it up with a pipe, and drunk off the greater 
part. Five minutes had elapsed when he was seen deliberately 
walking towards a staircase apparently conscious and self-pos¬ 
sessed, for he replied rationally to a question put to him. The 
symptoms then came on very suddenly, and commenced with 
vomiting, during which, probably, part of the oil which he had 
swallowed, was ejected. He became insensible; the breathing 
was convulsive and took place at intervals; but, excepting 
slight opisthotonos, there were no convulsions. From the facts 
observed by Mr. Savage, it afipears probable that the whole 
duration of this cose did not exceed seven minutes; and the fatal 
symptoms were not manifested until within the last two minutes. 

In March 1853, Mr. Phillips of Coventry communicated to 
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me the followinp; case : — A woman, mt. 39, swallowed half an 
ounce of almond flavour, containing lialf a druclmi of the essen¬ 
tial oil. After swallowing the poison, she seized a water-jug, 
walked to a tap in the yard, and drew and drank off a large 
quantity of water. She then went up two flights of stairs, calling 
for her child, descended one flight to a bed-ro»>in, and wtus heanl 
to fall heavily on the hed, Thc-e acts occupied about Jive 
minutes. In another five minutes she was seen by' Mr. Pliillips, 
who found her perfectly insensible and motionless; the ]»ni)ils 
were moderately dilated and insensible to light; the mouth was 
partly open, the lips were pale, there was no distortion or spas¬ 
modic movement of the features; the pulse was slightly tremulous, 
entirely ceasing in a few minutes; the breathing slightly' ster¬ 
torous, and taking place at long intervals. She continued in 
this state for twenty minutes without the least convulsive move- 
mcTit of the body, when she died, i. e. half an hour afrtr she had 
taken the poison. There was a strong odour of bitter almonds 
in the room. 

Appearances after death ..—In MertzdorfF’s case (p,688), M hich 
proved fatal in half an hour, the body was examined twenty-nine 
hours after death. There was discoloration of the surface, and 
decomposition had advanced considerably. There flowed from 
the nostrils and mouth, each time the body was moved, a 
bloody-looking fluid, which, as well as the whole body', but 
especially the internal parts, emitted a powerful odour of bitter 
almonds: the odour was so strong as to conceal even that re¬ 
sulting from putrefaction. It was perceived most intensely on 
opening the cavity of the abdomen. In the stomach were found 
about six ounces of a brownish fluid which possessed the odour 
of bitter almonds in a marked degree. The internal surface of 
this organ, as well as of the small intestines, was considerably 
reddened. The smell of bitter almotids in the intestines was 
less obvious the further they were examined from the stomach. 
There was congestion of the vessels of the brain. The blood 
generally was fluid, and, as well as ihe bile and muscles, of a 
dark puri)le or violet colour. No appearance worthy of notice 
was observed in any other ])art of the body'. (Horn’s Archiv. 
fill* Media. Erfahr, 1823, B. ii. s. GO. An abstract of this 
case will be found in the Ed. Med. and Surg. Jour. xxii. 332.) 
In the case which occurred to Ur. Bull (p.688), fatal in half an 
hour, on inspection nine hours after death no odour of almonds 
was perceptible in the cavities of the chest, head, or heart, 
nor in the venous blood with which the system was gorged. 
The lungs and heart were healthy. The vessels of the brain 
were congested, and there was a general effusion of serum on the 
hemispheres. The lining membrane of the stomach was much 
congested. On opening it the bitter-almond odour was quite 
perceptible. (See Prov. Med. Jour. Sept. II, 184'1, p. 364.) In 
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the case of the boy (p. 689), which proved fatal in a quarter of an 
hour, on iilkpection there w'as pallor of the face, with lividity of 
the depending parts; the lungs were congested; the odour of 
the poison was perceptible only in the abdomen, and very dis* 
tinctly in the contents of the stomach. The mucous coat of this 
organ was generally pale, but there w'ere some patches of ecchy- 
mosis scattered over it. The essential oil and prussic acid were 
detected in it. (Lancet, July 12, 1845, 40.) In the body of the 
man (p. 689) who fell suddenly while in the act of swallowing a 
large dose of the poison, and died after a deep expiration, the 
following appearances were met with. A large quantity of the 
poison was found in the stomach, and the smell of bitter almonds 
was perceptible in the brain. The venous system was filled with 
dark liquid blood. The lungs were healthy. (Canstatt’s Jah> 
resbericht, 1844, v. 290.) 

After dhath, even from a large dose, the odour is not, however, 
always perceptible about the body. A case of poisoning by the 
oil of bitter almonds occurred at Hornsey, in Tebruary 1843, 
which shows that an inspection is absolutely necessary in order 
to determine the cause of death. A chemist was found one 
morning lying dead on the floor of his shop. A surgeon who 
was called a few hours afterwards, suspected that the deceased 
had taken poison, because he saw on a shelf near the body 
a bottle which had contained the essential oil of bitter almonds. 
There was, however, no odour about the mouth, and this led' to 
the erroneous opinion that the deceased had died from disease 
of the heart. The body was subsequently inspected, and it was 
soon rendered evident, by the powerful odour which escaped 
from the cavities, that the deceased had died from the efiects of 
the oil of bitter almonds. All the viscera were in a healthy 
state. (Med. Gaz. April 7, 1843.) 

In Mr. Wakefield’s case (p. 690), that proved fatal in three hours, 
the skin was partially livid, the blood fluid and the membranes 
of the brain as well as the lungs were gorged. The contents of 
the stomach had a strong smell of the oil, and the mucous coat 
towards the intestinal opening had a red appeai'ance. The other 
organs were healthy. In Mr. Savage’s case (p. 690), which proved 
fatal in seven minutes, the countenance w'as pale ; cadaveric 
rigidity (eighteen hours after death) was strongly developed : 
and the hands and feet were unusually livid. The eyes were 
remarkably brilliant. The blood, with which the venous system 
was gorged, was liquid and of a dark colour. The lungs and 
heart were healthy. There was an odour of the oil of bitter 
almonds on opening the chest, rendering it probable that either 
a portion of the essential oil, or its odoriferous principle, had . 
been absorbed or diflused throughout the body. The brain, 
which was perfectly healthy and free from congestion, gave out 
a slight odour of bitter almonds. The iRUcous membrane of the 
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Stomach was reddened from inflammation about the cardiac ex¬ 
tremity and oesophageal opening. When I saw it (ten days 
after death), althongh the stomach had probably undergone some 
change, tlie cardiac extremity of the organ appeared as if it had 
been acted upon by a powerful irritant. It would thus appear that 
the essential oil of bitter almonds, which has a hot and burning 
taste, like some other essential oils, may exert an irritant action 
when taken in a large dose. Prussic acid was detected in the 
contents of the stomach, and the odour of bitter almonds was 
very powerful in this organ so late as ten days after death. In 
Mr. Phillips’s case (p. 691), which proved fatal from a small dose 
in half an hour, on inspection twenty-four hours after death 
there was a strong smell of bitter almonds at the mouth. The 
vessels of the brain were much congested with dark fluid blood, 
and the odour of the poison was perceptible in the brain on 
making a section through it. The lungs were gorged with black 
blood tliroughout. The left ventricle of the heart was firmly 
contracted,—the right cavities were moderately distended. The 
stomach contained four ounces of a fluid smelling strongly of 
bitter almonds; its mucous membrane presented a slight inflam¬ 
matory redness towards the greater end. The intestines were 
healthy. There was no congestion of the liver, spleen, or 
kidneys. Mr. Phillips forwarded to mo for examination the 
contents of the stomach, and about two drachms of blood taken 
from the right auricle of the heart. The contents of the stomach, 
amounting to about three ounces, were reddish coloured, owing 
to the presence of a small quantity of blood : they were liquid, 
and slightly acid. When the examination was made, i. e. Jive 
days after death, they had a slightly aromatic smell ; but an ex¬ 
perienced person unacquainted with the facts could perceive in 
them no odour of prussic acid or of bitter almonds. Prussic 
acid was, however, detected in the vapour issuing from the 
liquid by the silver and sulphur-tests : and by distillation a 
quantity of colourless liquid was procured, from which cyanide 
of silver and Prussian blue were readily obtained. The blood 
was of a dark red colour. It had separated perfectly into serum 
and coagulum, like healthy blood. It had no particular odour; 
and neither before nor after distillation did it yield any indica¬ 
tion of the presence of the poison. When examined under a 
microscope, with a power of 300 diameters, the corpuscles were 
seen of their usual siae and shape: they had undergone no 
physical change. (This is adverse to the retention of prussic 
acid, as suggested by Mr. Herapath, see p. 685.) 

In May 1855, a woman tet. 24, who had swallowed a drachm 
of the essential oil, was brought to Guy's Hospital, and died 
shortly afterwards. About twenty minutes previous to her ad¬ 
mission, she had been seen walking about, staring with her eyes, 
and in a vety excited state. Soon afterwards she was found lying 
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in a passage in a state of insensibility. When admitted, her fac6 
was livid, and her eyes were injected and starting from her 
head. A few inspirations were made, but with the greatest 
difficulty, and she tlien expired. Cold affusion and other treat¬ 
ment merely produced convulsive motions of the chest, with an 
escape of frothy mucus from the mouth and nostrils. The body 
w'as examined lour and a half hours after death. The muscles 
of the head and arms were flaccid, while those of the legs were 
rigid. The face was bloated, and of a dark purple colour, pre¬ 
senting the appearance seen in some cases of asphyxia. The 
eyes were partially open, full and glassy, and the conjunctivse 
between the eyelids were congested. The pupils were slightly 
dilated. At this very early period for an examination there 
was no odour about the bod}-! The brain was remarkably con¬ 
gested, the spinal cord was healthy. The lungs presented bright 
round ccchyniosed patches ; the mucous membrane of the air 
passages Wiis reddened. The right cavities and large venous 
trunks of the heart were much distended with dark fluid blood. 
The left auricle contained a small quantity, the left ventricle was 
cmjHy and contracted. The tissue of the heart was flaccid, and 
the organ generally flabby. The blood hdd a doubtful odt)ur of 
bitter almonds. The stomach contained a pint of brown 
curdy fluid, having a strong odour of bitter almonds. The 
mucous membrane was covered with a thick layer of mucus ; 
it was acutely inflamed, highly injected with blood, and 
of a bright pink colour. This was especially the case at 
the cardiac (gullet) end, and the last two inches of the gullet 
were of a bright pink hue. The membrane of the duodenum 
and the upper eight feet of the .small intestines had also 
a pink hue ; the serum presented this pink colour, but in a 
smaller degree. Dr. Odliiig detected prussic acid in the distilled 
contents of the stomach, and on the fourth day, I detected traces 
in a portion of the uiidistilled contents by the vapour-tests. The 
blood'which was not putrefied had no odour of jwussic acid or 
of the essential oil. Dr. Odliiig did not detect any trace of the 
poison in it, and my examination of another portion on the 
I'ourih day led to only a doubtful result. (Guy’s Hosp. Kejjorts, 
1854, p. 367 ) This is an additional fact adverse to the hypo¬ 
thesis of the retention of prussic acid by blood (see p. 685). 

In the case of Mr. Satilcir (Feb. 1856), whose death was caused 
by a very large dose, there was a strong odour of the oil at the 
mouth, but no froth ; the eyes were life-like and glistening, the 
pupils dilated. The body was examined forty-eight hours after 
death. There was congestion of the lungs and bronchial tubes. 
The right auricle of the heart was distended with blood ; the 
other cavities were emj>ty. The odour of the oil was perceptible, 
throughout the body. The stomach contained ten ounces of 
undigested food, mixed with from two to three ounces of the oil. 
There was slight couge.stion of the intestines. The kidneys, as 
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well as the brain and its membranes, were congested. There was 
an effusion of Viloody scrum at the base of the brain. In the 
case of a girl, ajt. 18, who died in a few minutes from a dose of 
almond flavour, equivalent to about thirty drops of the oil (com¬ 
municated to me by Mr. Hunt of Bath, June 1856), the appear- 
' anccs Avere much the same ; there was engorgement of the lungs, 
with distension of the cavities of both sides of the heart The 
blood was fluid. From this it will be perceived that the aj)- 
pearances in the body are by no means uniform. 1'hcrc is 
commonly a general congestion of the organs with dark liquid 
blood and an odour of the poison throughout the cavities. In 
some cases the congestion is most marked in the brain, in 
others, in the lungs and heart, and in others, again, in tlie 
viscera of the abdomen. 

Fatal dose. —The essential oil of bitter almonds varies much 
in strength. The prussic acid contained in it may amount on an 
average to ten per cent.; but it may be procured free from prussic 
acid. Sir B. Brodie, with the design of tasting it, applied one 
drop to his tongue. He immediately felt a remarkable «vid un- 
jileasant sensatipn in the pit of the stomach, with such we.akncss 
in the limbs and loss of i)ower in the muscles that he thought he 
should have fallen. (Fari.s, Med. Jur. ii. 404.) This proves 
that it is dangen)u.s in the smallest do.scs, and quite unfit for medi¬ 
cinal use. The smalle.st quantity of the oil w'hich has yet been 
khown to destroy life was m the case which occurred to Dr. Bull 
of Hereford (p. 088). A woman, let. 49, wius in this instance 
killed in half an hour by a dose of less than twenty drops. 
Probably, not more than seventeen drops were taken. A dose of 
half a drachm, or thirty minims, has destroyed the life of an 
adult. In a case which occurred to Mr. Chavasse, a nmn re¬ 
covered from a similar dose, but with some dillienlty. A druggist 
swallowed h.ilf an ounce of almond flavour (ecpiivalent to thirty 
drops of oil). He was seen ten minutes afterwards. In less 
than half a minute after he had sw'allowed the poison, he fell 
down in a state of syncope, his face was deadly pale, and his 
pulse (according to a bystander) quite impcreei)tible. After a 
few minutes he came to himself, and he was tlicn put to bed. 
The moment he recovered from the fainting, he vomited some 
undigested food and bile, strongly impregnated with the odour 
of prussic acid (oil of .almonds?). He then became delirious, 
muttering to himself, and speaking almost incoherently. In a 
short time the delirium ceased ; the whole frame was slightly 
convulsed; but the convulsions in a minute or two cesiscd, 
excepting in the eyelids. For a few nunutes he was sensible, 
and spoke on the nature of his attack, but again gradually re¬ 
lapsed into a delirious state ; his face had an expression of ex¬ 
cessive joy ; his eyes shone brilliantly ; indeed, he exhibited the 
appearance of one who had been inhaling the laughing gas. 

r Y 4 
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These symptoms continued for a few minutes ; he again became 
sensible, and expressed himself as being much better. The 
pulse, which was before quick and intermittent, now became 
more slow and regular ; the expression of the face assumed a 
more natural aspect, with the exception of the eyes, which 
throughout the attack continued extremely brilliant. While the 
attack lasted the re.'piration was very short, and when the patient 
was conscious he felt as if he should be suffocated. The surface 
of the body during the whole time was cold. He gradually re¬ 
covered from the effects of the poison. (Lancet, Sept. 1839, 
p. 930.) This case is especially remarkable in the fact that, so 
far as 1 can ascertain, it is the only instance of a temporary re- 
miasion of symptoms in this form of poisoning. 

Considering the fatal effects produced by a dose of less than 
twenty drops, and the severity of the symptoms, from which a 
person only recovered under active and immediate treatment, 
alter taking thirty drops, we may infer that a dose of from twenty 
to forty drops of the oil containing prussic acid may prove fatal 
to adults under common circumstances. Children would die 
from a still smaller quantity ; nevertheless, there is a case on 
record in which_a girl, tet. 9, recovered from a dose equivalent 
to seven drojis." A girl swallowed about a teaspoonful of a 
mixture sold by druggists as “ ratafia,” composed of one part 
of the essential oil of bitter almonds to seven parts of spirit. 
The quantity swallowed by the patient was equivalent to about 
seven drops of the essential oil. When seen immediately after 
the accident, there was complete insensibility ; the eyelids were 
closed, but tbe eyes were brilliant and glassy, without any 
mental expression ; the pupils dilated ; there was no pulse at 
the wrist; the carotids beat fully and quickly ; there was relaxa¬ 
tion of the muscles of the limbs, but the lower jaw was clenched 
in rigid spasm. Cold affusion with stimulants, stimulating fric¬ 
tions and emetics, wore employed. Vomiting was induced, and 
the evacuations had a strong smell of oil of almonds. In about 
twenty minutes the pulse returned, — the child opened her eyes, 
and was able to answer questions. This case shows that a small 
dose of the oil may give rise to alarming symptoms; and it is 
probable, that but for the active and prompt treatment adopted, 
tbe child would have died. (Lancet, June 1844.) 

A case occurred at Guy’s Hospital in May 1843, in which a 
boy, set. 12, recovered under early treatment. The boy was 
accosted in the street by another boy, who had a medicine basket 
on his arm, and from this he took a bottle and offered to the 
patient some liquid which he called almond oil. He thought 
that he swallowed about a tablespoonful; he experienced shortly 
afterwards a burning sensation in his throat, and in about ten 
minutes, he sat down on a door-step, and became insensible. In 
about eight minutes afterwards he was brought to the hospital. 
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His breath smelt strongly of bitter almonds; there were violent 
tetanic convulsions, with complete opisthotonos; the head and 
neck being drawn backwards, the elbows were drawn behind his 
back, and firmly fixed in this position. The jaws were quite 
fixed; there was complete insensibility, and the pulse was 
scarcely perceptible. The treatment consisted in cold afiusion 
to the spine and the use of the stomach -pump. The stomach 
was well washed out with a large quantify of water; the washings 
smelt strongly of bitter almonds. During the treatment, the 
patient suffered from strong convulsive twitchings of the muscles. 
In about an hour he recovered, and in the course of a few hours 
left the hospital. It is very probable that in this case the boy 
8w.aIlowed a portion of what is called almond flavour, a diluted 
solution of the essential oil. The contents of the stomach were 
submitted to two distillations, and about four ounces of a clear 
liquid, smelling strongly of bitter almonds, were procured. This 
liquid was scarcely rendered cloudy by nitrate of silver, and the 
iron-test gave no trace of Prussian blue. The only proof, there¬ 
fore, of the nature of the poison, was, the odour of the essential 
oil, which was very powerful, notwithstanding the want of action 
in the tests. 

The largest dose from which there has been recovery was in the 
following case, A boy, aet. 4, swallowed from a bottle about 
four or five drachms of the concentrated oil. He replaced the 
bottle on a table and ran out of the room. He then staggered 
and fell in a state of insensibility. In five minutes he was seen 
by a medical man, and he was then labouring under the follow¬ 
ing symptoms:—Countenance flushed — eyeballs prominent and 
protruding from their sockets with a rolling motion,—pupils 
widely dilated and insensible to light,—pulse full and strong, but 
slow,—breathing stertorous,—complete opisthotonos and frequent 
convulsive action of the muscles of the face and neck. Cold 
affusion and the stomach-pump were immediately employed and 
the child recovered in about two hours. (Lancet, Jan. 13, 1855, 
p. 34.) 

In the following case, a woman recovered, but the quantity of 
almond flavour taken by her "is not stated: it was, however, suflii- 
cient to produce serious symptoms. When seen ten minutes after 
she had taken the poison, the patient was quite insensible: her 
countenance was ghastly,— the eyes were fixed, stating, and 
prominent,—the pupils dilated,—the jaws firmly closed,—a frothy 
mucus exuding the month: the breathing was heavy and 
stertorous; the pulse at the wrist was scarcely perceptible, but 
the carotid arteries pulsated strongly,—the limbs were relaxed. 
There was an odour of bitter almonds. Cold affusion was resorted 
to: ammonia was applied to the nostrils, camphor liniment to the 
chest, and mustard poultices to the legs. This treatment was 
persisted in fur two hours, and there were then convulsive 
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twitchinffs, with rolling of the eyes. In another hour the patient 
was delirious; she then fell into a sleep and ultimately recovered. 
(Brit. Med. Journal, May 8, 18.58, p. .370.) 

The largest dose of this poison recorded to have been taken 
was in the ease of Mr. John Sadleir (Veh. 1856). He procured 
half a pint of the oil, and it is supposed that he made the attempt 
to swallow the greater p.art of this. Two ounces of the oil were 
found in his stomach af'er death. 

Period of death. — This poison may destroy life with the 
rapidity of a strong dose of prussic acid. In one ciise, a man 
fell while ia the act of swallowing the oil, and died instantly. 
In Mr. Savage’s case, death took place in seven minutes. In the 
greater number of fatal cases, death has occurred within half an 
hour. Mr. Wakefield’s case was unusually protracted, as the 
patient survived three hours. Like prussic acid, it either destroys 
life rapidly, or the person recovers. 

Local action —The essential oil of bitter almonds may, by the 
prussic acid contained in it, exert n local action. In simill quan¬ 
tities it would act as a sedative; but, from its greater strength, 
its operation wouhl be, ceeteris paribus, more violent than that 
of jirussic acid. It is proper to mention, that this oil is employed 
in the preparation of numerous cosmetics which are applied to 
the skin, These*’icosinctics, wdiich are extensively sold by per¬ 
fumers, are to be regarded as highly poisonous comiiounds, the 
use of which for external application should be strictly prohibited, 
liocal paralysis might easily arise from their employment. If 
aj)])licd to an abraded surface, death might follow. 

Treatment. —The treatment of a case ol' poisoning by the essen¬ 
tial oil of almonds is the same as that directed for prussic acid, 
(p. GG5). I f the case is seen early and the patient is not in a 
state of collapse, the stomach-pump may be used with benefit, 
the use of this .in.strunu'ut being continued until the liquid with¬ 
drawn has lost the odour of bitter almonds. 

CHEMICAL ANALYSIS. 

The bitter almond is readily known by its shortness, thickness, 
and ovoid shape, as well us by th<? taste and odour of its pulp. 
The pulp obtained from one half of a bitter almond, bruised with 
cold water, faintly allected nitrate of silver by its volatility, but in 
a quarter of an hour gave clear evidence of prussic acid with the 
bihydrosulphate of ammonia, and other tests. 'Bhe application 
of a gentle heat to the watch-glass containing the pulp of the 
almond causes the vapour to be more rapidly evolved. 

A question may arise respecting*the quantity of prussic acid 
which may bo produced in the human body from the bitter 
almond, as in the following case, which occurred in London, 
in November 1844. A man was found deail, and there was 
a strong odour of bitter almonds in the room in which his 
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body was'discovcred: there was also the appearance of froth 
about the mouth of the deceased. On inspection, some bitter 
almonds in an undigested state were found in the stomach. 
The quantity of prussic acid obtained by a distillation of the 
contents was stated to be equal to one drachm of the common 
acid (P. T ). The medical practitioner is reported to have said, 
that this acid might not have been taken as such, but derived 
from the almonds. The anhydrous prussic acid obtained 
amounted to 1'2 grains, i. e. quite enough to destroy life. The 
quantity of bitter almonds required to yield this, according to the 
calculation in the tcxt(p. 687), would be about 500 grains (about 
54 almonds). The weight of the almonds found in the stomach 
is not stated; but it is not likely that so many were eaten as to 
produce and leave iti the stomach this large quantity of anhy¬ 
drous ])russic acid, nor would this account for the odour in the 
apartment. It is highly probable that the individual destroyed 
himself with prussic acid, having previously eaten some bitter 
almonds in order to conceal the odour of the acid. A case has 
been elsewhere related (ante p. 686) in which a child recovered 
after having eaten an ounce. 

The essential oil, which is often called peach-nut oil, is colour¬ 
less when pure, but it commonly has a pale ycllowr colour, and a 
strong odour of bitter almonds, by which it is #t once identified. 
It has a hot, burning taste, and a feebly acid reaction. It 
gives a greasy stain when dropped on pajtcr, which docs not 
entirely disappear on the apjjlication of heat. It has a sp. gr. of 
1*043; it sinks in water, which dissolves about one-thirtieth part. 
It is soluble in alcohol and ether in all iwoixutions. When 
mixed with a few drojts of strong sulphuric acid and heated, it 
forms a rich crimson-red liquid which, if exposed to air, acquires 
a yellow colour. When jjoured into cold water, the crimson 
liquid is immediately destroyed, and a yellow colouring matter 
falls in globules. The smell and taste of this oil arc sufficient 
for its identification: but nitrobenzole possesses the same odour, 
and may be mistaken for it. 

The vapour of prussic acid docs not so readily escape from this 
oil as from the watery solution: hence the vapour-tests do not 
give the same characteristic results. Tests. 1. Add to one or 
two drops of the oil a like quantity of bibydrosulphate of ammo¬ 
nia. Mere mixture at a low temperature only produces sulpho- 
cyanate after standing ten minutes or longer: but if the liquid is 
warmed to 100°, the conversion isdmmcdiatc (ante p. 670), and 
the change is indicated by the blood-red colour struck on adding 
to the liquid persulphate of iron. If any unchanged hydrosulj)hatc 
should give a black colour, this may be removed by the addition 
of one or two drops of hydrochloric acid. 2. Dissolve one or 
two drops of the oil in alcohol and add to the mixture a few 
drops of a solution of potash, followed by the solution of green 



700 OIL OF BITTER ALMONDS IN ORGANIC LIQUIDS. 


sulphate of iron (ante p. 669), and hydrochloric acid. Prussian 
blue is formed on agitating the mixture, but it does not appear 
until the precipitated oxide of iron is dissolved by the addition 
of diluted sulphuric or muriatic acid. The silvcr^tcst is inappli¬ 
cable to the oil in its ordinary state. The vapour of the oil pro¬ 
duces no change in a drop of a solution of nitrate of silver, except 
after long exposure. If, however, the oil be heated, there is an 
immediate production of cyanide of silver. The two tests above- 
mentioned are sufficient for all practical purposes. 

Water will separate a small portion of prussic acid from the 
oil. Thus, by agitating in a tube about one drachm of the oil, 
with three or four drachms pf distilled water, and after a few 
minutes, filtering through a wet filter, the oil is entirely separated. 
The liquid which passes through is scarcely acid; it is rendered 
cloudy by nitrate of silver, and gives a decided blue-coloured 
precipitate with the sulphate of iron and caustic potash; it pos¬ 
sesses all the properties of a weak solution of prussic acid. If 
the water be mixed with a little potash before agitating it with 
the oil, the acid is more effectually separated and may be detected 
at once by the iron-test. The prussic acid may be separated 
more effectually from the oil by distilling it repeatedly over the 
finely powderei red oxide of mercury, or by agitating it with a 
mixture of milk # lime and protochloride of iron, and then sub¬ 
mitting the mixture to distillation. The oil boils at 356° and is 
distilled at this temperature unaltered. 

Organic liquids .—The odour of the oil would in general indi¬ 
cate its presence in any organic liquid. Owing to its great 
density the oil may be found at the bottom of the liquid while 
the prussic acid may be partly dissolved in the watery portion. 
The liquid may be distilled in the usual manner and the oil and 
acid in the distillate examined by the tests above described. As 
ether readily dissolves the oil, this may l>e in some cases used as 
a medium for separating it- The oil has not been found in, or 
separated from the tissues, but it appears to undergo oxidation in 
the system. It is eliminated in the urine in the form of hippuric 
acid (ante p. 83). In administering the oil deprived of prussic 
acid to rabbits. Dr. Maclagan found hippuric acid in the urine. 
(Pharm. Journal, Dec. 1853, p. 278.) In a case of alleged 
poisoning by this oil, Mr. Herapath states that he found no trace 
of prussic acid or of the oil in the body, but traces of snlpho- 
cyanic acid im the blood. (Chemist, 1854, p. 321.) I have 
elsewhere referred! to this statement (ante p. 685). So far as 
prussic acid is concerned, it is probable that in no case of poison¬ 
ing does the blood receive by absorption at one time more than a 
minim to a pound: but if the proportion were a minim to an ounce, 
it is not probalde (pp. 693, 694) that even this small quantity 
would remain in the blood to be converted during putrefaction 
to sulphocyanic slcid, and detected as such two months aftmr 
death! With a vagueness which deprives the result of all scien- 
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tific value, the quantity of blood examined is not even mentioned: 
and the substance (hippuric acid) into which the essential oil is 
known to be converted was not even sought for. 

The 'pure oil deprived of prussic acid .—This is known to 
chemists under the name of hydruret of benzyle. When de¬ 
prived of prussic acid the energy of the oil as a poison ceases; 
but it still retains a noxious action on the animal system. It 
now requires to be given in larger doses, and its mode of opera¬ 
tion is different. (Pharmaceutical Journal, July 1847, p. 11.) 
Dr. Maclagan found that a few drops of the oil deprived of 
prussic acid did not act as a poison on animals; but in larger 
doses, t. e. of a drachm and upwards, it w'as fatal to rabbits. Two 
drachms of the pure oil caused a rabbit to fail on its'side in ten 
minutes, and it died in fifty minutes. (Pharm. Journal, Dec. 
1853, p. 278.) Some experiments on the oil freed from prussic 
acid, by Mr. I^ngdale, are reported in the Lancet, Jan. 10 , 1857, 
p. 45. One drachm given to a middle-sized dog, half a drachm 
to a cat, and four drops to a rat, did not destroy life, while four 
drops of the common oil destroyed a rat in two instances. In 
doses of from one to two drachms it has a tendency to cause in¬ 
flammation of the stomach and bowels. Mr. Price Jones gave 
fifteen drops of tlie purified oil to a rabbit. The animal uttered 
a few cries, but recovered in about ten mina|||s. Thirty drops 
given to another rabbit produced violent coOTulsions with pro¬ 
stration and oppressed breathing. The animal died in a minute 
and a half. Five drops of the ordinary essential oil killed a 
rabbit in about a minute. These facts viewed together show 
that the purified oil possesses noxious properties, although in a 
much smaller degree than tlio ordinary oil. Mitscherlich states 
that he found it still poisonous when quite free from prussie acid 
(Pharm. Jour., vol. x. p. 83); but it is a matter of great diflS- 
culty to deprive it entirely of the acid. For testing the puri¬ 
fied oil we may agitate it with a weak solution of potash, filter 
through a wet filter, and then add sulphate of iron and hydro¬ 
chloric acid, as in the use of the iron test for prussic acid. The 
production or non-production of Prussian blue will show the 
presence or absence of prussic acid. The sulphur test directly 
applied to the oil will equally reveal the presence of the poison. 

Nitrobenzole or Nitrobenzine. — This compound of benzole and 
nitrous acid has the odour and flavour of bitter almonds in a 
most powerful degree. It is of a yellow colour, sweet to the 
taste, boils at 434°, and has a sp. gr. of 1*209. It is insoluble 
in water, but soluble in alcohol and ether. It is used in per¬ 
fumery and for cosmetics; it is said also to be used as a substi¬ 
tute for essential oil of almonds in flavouring confectionery. It 
is made from the rectified products of coal tar, and nitric acid. 
One drachm of it killed a rabbit almost instantaneously. Half 
a drachm with two drachms of water rendered a cat insensible 
for several minutes, and a slimy mucus flowed from its mouth for 
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several hours aftenvards. It refused all food aud died in twenty, 
four hoars. (Lancet, January 10, 1857, p. 46.) 

In the use of poisonons compounds for flavouring food, it is 
u.saaily considered that the small quantity required for this pur¬ 
pose cannot be productive of mischief; but it is forgotten that 
the liquid is employed by ignorant cooks who ap])ortion the dose 
of poison by conjecture, and assuming that the greatest precau¬ 
tions are taken, it appears to me that a flavour is at all times 
dearly purchased if it depends on even a small dose of poison, Mr. 
Streeter met with a case in wliich a child sulfercd from symptoms 
of poisoning owing to its having eaten tapioca flavoured with the 
oil of almonds. (Med. Times and Gaz. Dec. 16, 1854, p. 625.) 
There is a liquid sold for flavouring conlectioncry, under the 
name of Essence of Jargonelle Pear, It is a noxious artificial 
compound made by distilling oil of grain or fusel oil, with 
acetate of potash and sulphuric acid. In the Pharimiccutical 
Journal (Nov. 1851, p. 214 ) it is stated that a child who had on 
two occasions eaten confectionery flavoured with essence of pear, 
became i>artially comatose with livid lips and a feeble pulse. 
Symptoms resembling those of poisoning, occasionally observed 
among children, may often be referred to the eating of confec¬ 
tionery, coloured or flavoured with various kinds of poison. 
Among the artii|||ial fruit-esscnccs is one named Essence of liib- 
etone Pippin, or *il of apples.” It is procured from a mixture 
of bichromate of potash, sulphuric acid, and arnylic alcohol. 
(Chemical liecord, Jan. 17, 1852, p. 44); all substances of a 
noxious nature. Butyric ether dissolved in six parts of alcohol 
is used as Essence of Pineapple. This ether a])pears to constitute 
the flavour of the pineapple, melon, and strawberry. Imjiure 
glycerine (the sweet principle of soap) mixed with alcohol, pro¬ 
duces, by lermeutation, a similar essence. 


CHAPTER 39. 

BITTER ALMOND WATER-LAUREL WATER — LAUREL OIL- 

SYMPTOMS AND EFFECTS - CASE OP DONELLAN - SEEDS 

YIELDINO PRUSSIC ACID — RATAFIA CYANIDE OF POTASSIUM 

-SYMPTOMS-APPEARANCES-LOCAL ACTION-ALLEGED 

EFFECTS OP THE VAPOUR - FATAL DOSE - ANALYSIS- 

SULPHO AND FERROCYANIDES OF POTASSIUM — CYANIDES OP 
IRON, MERCURY, AND SILVER, 

BITTER-ALMOND WATER. 

This water is made by distilling one part of almond-cakc 
with eight parts of water. It varies considerably in strength. 
The late Dr. Gregory has stated that it contains one per cent, of 
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anhydrous prussic acid. Mr. Bell informed me that in a specimen 
which he analysed, the proportion of acid was only 0"Z7 ]ier cent, 
I have met with specimens containing less than this. The odour 
is no criterion of the strength, since the odour of prus.sic acid is 
concealed by that of the bitter almond, and the odour may exist 
in a specimen of the water which contains no prussic acid. Its 
strength is impaired by keeping: thus Zeller found tliat one 
ounce of the water fresh made yielded 5'12 grains of cyanide of 
silver ; but after one year, when merely corked in a bottle, the 
proportion yielded was only 4’62 grains. (Pharmaceutical Jour¬ 
nal, February 1846, 371.) 

St/mptoms and Effects .—This water is poisonous, and on one 
occasion the improper use of it led to a criminal trfal ilieg. v. 
Cronin, Central Criminal Court, Ajjril 1847). The accused was 
charged with the manslaughter of a female under the following 
circumstances. He had been in the habit of using a preparation 
which he called bitter-almond water, made by mixing three 
drops of the essential oil with a pint of water—a harmless mix¬ 
ture in small doses. He wrote, a prescription for the deceased, 
in which occurred the words. Aqua amygd. amar. Six ounces 
of this were ordered, and the mixture contained besides a small 
dose of prussic acid. The chemist who prepared the mixture put 
into it six ounces of the liquid commonly Ipown as “ bitter- 
almond water” (distilled from the cake). Tile deceased took a 
table-spoonful and a half. In three minutes she said, “ Oh, how 
queer 1 feel!” She left the room and ran out towards the gar¬ 
den, where she fell, breathing hard and groaning. There was 
dilatation of the pupils with general relaxation of the limbs; 
but there were no convulsions. She died shortly afterwards. 
There was no doubt that the bitter-almond water had caused her 
death. The viscera were generally healthy. There was no 
odour in the abdomen ; but it was perceptible in the brain, the 
vessels of which were somewhat congested. Prussic acid was 
detected in the stomach. The accused was acquitted, as it was 
not considered that he was strictly responsible for the result. 
(Med. Gaz. xxxix. 388 and 695.) The quantity of anhydrous 
prussic acid which the deceased took was equivalent to 0 94 
grains ; thus bearing out, in a most striking degree, the assumed 
fatal dose of this poison (p. 660), and proving that dilution with 
water does not prevent or materially retard its action on the body. 

This water is not commonly employed medicinally in Eng¬ 
land, as its effects are very uncertain. Eighteen drops have been 
knotvn to produce giddiness, dimness of sight, and a tendency 
to sleep. Twenty-two drops caused convulsions and vomiting. 
MM. Duvignan and Parent, who tried these experiments on 
themselves, did not feel inclined to carry the dose further. A 
drachm of the water killed a moderate-sized dog. (Paris, Med. 
Jur. 243.) In France, bitter-almond water is used medicinally, 
in doses of from ten to forty drops. 
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Analnsin ..— The water is sometimes opaque, from a little oily 
matter diffused tlirough it; but it may be rendered clear by alcohol. 
Some specimens will yield readily all the usual reactions with 
the liquid tests for prussic acid; but when the water has been long 
kept, it has often only the odour of the bitter almond, and contains 
no prussic acid. When it has been sufficiently strong to cause 
serious symptoms or death, there will be no difficulty in detect¬ 
ing prussic acid by ffie vapour or liquid tests. A few drops of 
the water warmed with the bihydrosulphate of ammonia, will 
give, on the addition of a pcrsalt of iron, the red colour indica¬ 
tive of 8ulj)hocyanic acid. The strength of bitter-almond water 
is by no means proportioned to the quantity of bitter almonds 
used; but it varies according to the process employed for its 
production. The same weight of almonds has given two kinds 
of water,—one ounce of one giving as much as 5-35 grains of 
cyanide of silver, and one ounce of the other only 2’5. When 
the residuary almond-cake has been previously digested in spirit, 
the water obtained is always weaker. (Pharin. Jour, Feb. 1846, 
371.) In this case the amygdaline is partly removed from it. 

liAlJBEL WATER. EAUBEL OIL. 

Laurel water is a weak solution of prussic acid, containing 
only about one-|aurth of a grain per cent, of the strong acid ; 
but it is said to ne more poisonous than this quantity of acid 
would indicate. (Pereira, vol. ii. pt. ii. p. 279.) The leaves 
gathered in wet and cold weather are said to yield more prussic 
acid than those gathered in hot and dry weather. (Zeller.) 
The old leaves yield much less oil and acid than the young and 
unexpanded leaves. In some specimens of the water which I pro¬ 
cured by distilling the braised tops and fine shoots of the laurel 
with water, the odour was powerful; but the proportion of prussic 
acid present was smaller than that above stated. Like bitter- 
almond water, it is variable in strength. Specimens long kept 
and frequently exposed seldom contain any prussic acid, although 
the odour of bitter almonds may be strong. It is a limpid colour¬ 
less liquid, producing, in large doses, the usual effects of poison¬ 
ing by prussic acid. 

By distillation with water, the leaves of the plant 3 ri('ld also an 
essential oil. Cherry laurel oil, resembling that of the bitter 
almond; but much weaker, as it contains on an average less 
than three per cent, of prussic acid. A fluid ounce of water will 
dissolve only 3*25 grains of the oil. E’^ery part of the plant is 
poisonous, but especially the leaves, flowers, and kernels of the 
fruit; these, when bruised, yield prussic acid, but the pulp of the 
cherry is not poisonous. Articles of food are often flavoured 
with the leaves, and accidents are said to have arisen from this 
practice. (Pharm. Joum. July 1847, 13.) The late Dr. Paris 
states that several children were severely affected by partaking 
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of som* custard flavoured with laurel leaves, and were ill for 
three days. A girl of six and a boy of five years of age fell into 
a profound slecf), out of which they could not be roused for ten 
hours. (Med. Jur. ii. 402.) The leaves arc often employed with 
impunity ; but the proportion of oil and prussic acid is liable to 
vary w'ith the age of the leaf. Dr. Christison states that he 
has found ten times as much oil in the young as in the old 
leaves, when both W'ere gathered in May and June. (Dp. cit. 
788.) 

Symptoms and effects .—About half a teaspoonful of a mixture, 
consisting of four-fifths cherry-laurel water, was given by mistake 
to an infant eight months old. The child threw its head back, 
was convulsed, and died in a few seconds. The laurel water 
taken in this ctise is said to have been stronger than usual. The 
body was inspected twenty-four hours after death. Nothing was 
observed in the brain and spinal marrow ; but the stomach con¬ 
tained two teaspoonfuls of a yellowish liquid without odour, and 
its mucous membrane was reddened towards the greater curva¬ 
ture. No trace of prussic acid was found in the contents ; but 
the ])oi6on w'us easily detected in the liquid remaining in the 
I)hial. (Med. Gaz. Jan. 1843.) 

The following case is remarkable chiefly from.the circumstance 
of the symptoms coming on slowly. A man swallowed one 
morning an ounce and a half of laurel water. No symptoms 
appeared until three hours afterwards. There was then numb¬ 
ness of the hands and feet, drooping of the head, and involuntary 
evacuations. The limbs became cold, and he lost all power 
over them, although sensibility was retained. The pulse was 
small: there was perfect consciousness. He gradually became 
weaker and died the same evening. On inspection, the only 
remarkable appearance was, that the blood was viscid and of 
a dark colour. There was no odour of bitter almonds. (Can- 
statt, Jahresbcricht, 1844, v. 289.) A man, set. 60, swallowed 
two ounces of laurel water of the Prussian pharmacopoeia. He 
fell almost immediately, as if in a fainting fit. He vomited some 
food which he had taken shortly before. He was seen in an 
hour by Casper, who found him on a sola in a half-sitting pos¬ 
ture, with his head falling forwards. His face was pale and 
cold, and the skin generally was cold. The pulse was slow, 
soft, and irregular; The most striking symptom was a general 
paralysis of the nerves of motion. He gave no sign of conscious¬ 
ness. The features were occasionally distorted with convulsive 
movements. There was no power of swallowing; and in this 
state the man continued, in spite of treatment, for Jive hours, 
when he died — probably the. longest duration of any case of 
poisoning by prussic acid yet recorded. The only appearances 
in the body were congestion of the brain and right side of the 
heart, with a dark and liquid state of the blood. There was a 
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smell ofbitter almonds throughout (Casper, Ger. Med«i. 431.) 
The appearances are similar to those met with in death from 
diluted prussic acid. Similar treatment is required (p. 665). 

Cases of poisoning by laurel water are not common, and gene¬ 
rally arise from accident. It has however been used for the pur¬ 
poses of murder, and of this the trial of Captain Donellan^ at the 
Warwick Lent Assucs, in 1781, is a remarkable illustration. The 
accused was charged with the murder of his brother in-law, Sir 
T. Boughton, by causing to be administered to him two ounces 
of laurel water, which he had criminally substituted for an inno¬ 
cent purgative draught. Admitting that the laurel water had no 
greater strength than that above assigned to it, the deceased 
must have taken 2*4 grains of pure hydrocyanic acid, a quantity 
equal to fifty drops of Schecle’s prussic acid. The draught was 
administered to the deceased by his mother. Lady Boughton. 
She perceived that it smelt strongly of bitter almonds —the only 
evidence of the probable nature of the poison ; for the original 
draught, containing rhubarb, jalap, spirits of lavender, and nut¬ 
meg water, would have had no such smell. The following were 
the symptoms:—“In about two minutes after swallowing the 
draught, the deceased appeared to struggle very much, as if to 
keep it down, and had ‘a rattling and gurgling’ at his stomach. 
In about ten minutes, he seemed inclined to doze ; and in about 
five minutes afterwards, he was found with his eyes fixed up¬ 
wards, his teeth clenched, and froth running out of his mouth.” 
He died in half an hour after swallowing the draught. An 
examination of the body was not made until eleven days after 
death. The appearances were ambiguous, and no poison was 
detected in the body. 

In making every allowance for such coincidences, in the super¬ 
vention of fatal disease at the time of taking medicine or food, 
as have elsewhere been pointed out (p. 110), I do not think there is 
any reason to doub,t that in this case the deceased died from 
poison, and that the prisoner was properly convicted. It has 
been urged that the medical evidence was of itself insufficient; 
and that, without the moral circumstances, the charge of poison¬ 
ing could not have been made out. But it is impossible to divide 
evidence in this way; it is like separating two series of circum¬ 
stances in presumptive evidence, either of which, taken singly, 
may be weak, but when taken together, hecome strong. Many 
convictions bn medico-legal trials for murder by poisoning would 
not have occurred if the fact had rested on moral or on medical 
evidence plane. In Donellan’s case, the medical evidence was 
strong, \fiiether we regard the time of the occurrence of symp¬ 
toms, their character, their rapid course, or the period within 
which death took place. To exclude all notion of these effects 
depending on a draught just before taken, and having the 
decided odour of a liquid known to be capable of producing such 
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symptoms, an odour which the originally prescribed draught 
could not possibly have had,—and to refer them to a disease, 
unusual in so young a.subject, and unlikely to have caused death 
so rapidly, or under the symptoms actually witnessed,—is simply 
to create impunity for the cunning and skill often displayed in 
murder by poison. In spite of the suggestions of Sir i’itzroy 
Kelly at the trial of Tawell (p. 681), and of Mr. Sergeant 
Shec at the trial of Wiiliam Palmer (May 1856),. direct evi¬ 
dence can rarely be obtained in such cases. The murderer, 
unless insane, doea not proclaim to the world his intention to 
poison another, nor the nature of the poison used; nor does he 
administer it openly, or call in “experts” to witness the admin¬ 
istration, and record the symptoms ! Every minute circumstance, 
therefore, requires the closest watching and analysis if we wish 
to prevent, by punishment, this most detestable crime. The 
insisting txpon direct evidence, in these cases, is tantamount to 
asking for impunity for the educated and skilful, or the profes¬ 
sional poisoner,—and inflicting the full penalty of the law only 
on the uneducated and unskilful assassin. 

Analysis .—The odour of the water is sufficient to identify it, 
but this will not prove that it contains j)rus.sic acid. In order 
to obtain tiiis proof, it must be submitted to analysis. The fol¬ 
lowing is the result of an examination of a very weak specimen : 
— Nitrate of silver produced no perceptible effect with one 
drachm of it w'hen the liquids were mixed, nor could any Prussian 
blue be procured from a like quantity by the use of the iron-test. 
One drop of hydrosulphate of ammoniu, added to three drops of 
the water and heated, gave the clearest evidence of prussic acid 
by the production of the red sulphocyauate of iron, when the per¬ 
sulphate of iron was added to the evai)orated residue. From five 
to ten drops placed in a watch-glass, produced no film (by the 
vapour) on nitrate of silver after the lapse of twenty minutes : in 
the same period of time, one drop of hydrosulphate of ammonia 
absorbed the vapour, and left, on evaporation, a pei’ceptible 
quantity of sulphocyauate. Prussic acid is easily detected by 
the sulphur vapour-test, in the shoot of the laurel, or in the seed 
of the berry (not in the pulp) when bruised and mixed with 
cold water. The application of heat to the pulp expedites the 
chemical change. The hydrosulphate of ammonia, added to the 
watery liquid of the pulp and heated, produces the usual re¬ 
action of sulphocyauate of amnmnia with a per-salt of iron. 

As it is desirable to have corroboration of the action of the 
sulphur-test when the analyst is dealing with small quantities, 
the following p];pce8s will be found to present a satisfactory 
method of employing the silver and sulphur tests with one and 
the same portion of vapour, lieceive the vapour on a drop of 
solution of nitrate of silver as described at p. 669. Examine 
it for crystals by the microscope : if the white film is slowly 
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formed these will be visible. Now add a drop of bihydrosnlphate 
of ammonia and warm the liquid,—black sulphnrct of silver will 
, be separated and by slow evaporation a watery-looking residue 
will result. This may be tested by adding persulphate of iron 
to the liquid ; or, clean bibulous paper dipped into it, will re¬ 
move the clear liquid from the black sulphuret of silver, and 
when the paper is touched with a solution' of colourless per¬ 
sulphate of iron, the red colour of the sulphocyanate will appear. 
The strength of laurel water is so variable, that it admits of no 
safe comparison with prussic acid : each specimen will require a 
separate examination. An aqua lattro-cerasi is used in the 
Dublin and Edinburgh Pharmacopoeias. The French codex pre¬ 
scribes the dose of from ten to forty drops every two hours. 
(Pharm. Jour. Feb. 1846, 372.) 

The distilled waters of the leaves of the Acacia, and of the fruit of 
the Passion flower, contain prussic acid. The Acacia water has 
a strong smell of bitter almonds, and eight ounces of it, precipi¬ 
tated by nitrate of silver, yielded 4'1.5 grains of cyanide. The 
dried leaves gave no prussic acid on distillation. The leaves of 
the peach yield a water as strong as that of the laurel. The dis¬ 
tilled water of the leaves of the Sweet almond contains prussic 
acid. Zeller found that one ounce gave 0*.575 grains of cyanide 
of silver. The flower of the common lilac is also said to yield 
traces of this poison. 

NOYAU. CHERRY RATAFIA. APPLE SEEDS. PEACH KERNELS. 

These, and all other liqueurs having the smell of bitter almonds, 
arc considered to be poisonous w'hcn taken in large doses. The 
quantity of prussic acid present in them is liable to vary ; it may 
be separated by^ distillation at a gentle heat in a water-bath, and 
then tested. I have,.4i>und that an ounce and a half of good 
noyau, having a strong odour and flavour, yielded when distilled 
to two-thirds, scarcely a trace of prussic acid either by the silver 
or iron test. It had been kept some years in a well-corked 
bottle. An equ d quantity of cherry ratafia, similarly treated, 
gave no ponderable quantity of Prussian blue. There are other 
plants, the leaves and kernels of which yield prussic acid; these 
are, the Bird-cherry, the Peach, Nectarine, Damson, Mountain- 
ash, Apricot, and the seeds of apples and pears. A case is re¬ 
ported in the Journal dc Chimie Medicale 1853, p. 38, in which 
a child, ast. 2, suffered severely in consequence of having eaten ten 
or twelve kernels of the apricot. I have examined the seeds of 
oranges and figs, but have found none; nor could I obtain the 
slightest trace of prussic acid from the distillation of three hundred 
grains of the sweet almond. Tlio quantity produced from the 
seeds of apples has been gro.“s!y exaggerated (p. 683). The 
seeds of two large apples (seventeen in number) are equivalent 
in weight to one bitter almond (ten grains): but in the apple 
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seeds, the quantity of husk is so largo that it would probably 
require the seeds of four apples to produce as much prussic 
acid as one bitter almond. Ten bitter almonds, weighing 100 
grains, will yield by distillation 0-24 grains of anhydrous prussic 
acid. It would require the seeds of forty apjdcs to produce this 
quantity. In the unbroken state they would yield none, and 
they would pass through the body unchanged. If boiled (us in 
cooked aj)ples), so that the albuminous portion is coagulated, they 
would yield none, whether broken or unbroken. I have elsewhere 
alluded to this allea^d production of a fatal dose of prus.^ic acid 
from one of the most common articles of food (Case of Tawell, 
ante p. 682). To have accounted for the quantity of prussic acid 
found in the stomach in that case, it must have been assumed 
that the deceased had eaten 1 GO apples or the pips removed from 
them, and that the pips were in a proper state for distillation 
after they had been swallowed ! 

Fresh and dried cherries, as well as the kernels and stones, 
yield prussic acid by distillation. The quantity yielded by the 
pulp of the cherry is very small, amounting to mere traces, but 
it is much greater in the stones and kernels. From sixteen 
ounces of cherry-stone water, Geiseler obtained 1*9 grains of 
cyanide of silver; and from chcrry-kerncl water, the kernels 
being to the water as 1 : 8 by weight, the cyanide of silver 
obtained from sixteen ounces was equal to 2-36 grains. Twelve 
ounces of the kernels yielded 7' grains of hydrocyanic acid : 
but the proportion of prussic acid yielded by the same weight of 
cherr}’^ stones, according to Geiseler, was not more than 2*3 
grains. (Pharm. Jour. Fob. 1846, 372.) These kernels, or 
bitter almonds bruised, are much employed for the purpose of 
giving a nutfy flavour to alcoholic liquids. (British port.) It is 
not often that they are used in such quantity as to occasion 
accidents : but the following case, the details of which are some¬ 
what imperfectly given, will show that the eating of a largo 
quantity of the kernels may operate fatally. 

A girl, set. 5 years, ate a large quantity of the kernels of 
sweet cherries (prunus avium). Her brother (a few years older 
than herself) also ate some. After the lapse of a few hours, 
symptoms of poisoning appeared. When seen by a medical 
man on the next day, the girl was in such a stupor, that she 
CQuId not be roused. The eyes were closed, pupils considerably 
dilated, the skin moist and hot, respiration exceedingly huiTied, 
pulse small and quick, and the evacuations were discharged in¬ 
voluntarily ; the child was very restless. An effervescing mixture 
was ordered internally, and cold fomentations were applied to the 
head ; after a few hours, vomiting of a greenish substance ensued, 
and this was followed by retching, which continued until death ; 
the body was spasmodically drawn backwards. The illness lasted 
forty hours. On an examination, the stomach was found in- 
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tensely reddened ; the intestines were strictnred and invaginated 
(intussusception), but there was not any inflamination. The liver, 
spleen, and large vessels, contained a black tar-like blood. The 
boy, who had eaten fewer cherry-kernels, was likewise ill, but 
recovered in the course of a month. An eruption, analogous to 
nettle-rash showed itself on the arms of both children ; they were 
both perfectly well (according to the statement of the mother) 
before eating the cherry-kernels, and no other cause for, the 
attack could be assigned. The kernel of the prunus avium 
(cerasns nigra) contains amygdaline, and wpduces prussic acid 
as well as essential oil in the stomach. ^Philadelphia Med. 
Exam. July 1845, 490.) 

A singular case of poisoning by peach-kernels was communi¬ 
cated to me by Mr. Hicks. A medical man swallowed half an 
ounce of liquid made by digesting gin on a large quantity of 
peach-kernels. He became giddy and had violent constriction 
of the throat and dimness of sight. He vomited and recovered. 
The bottle was brought to me by Mr. Hicks, — a few drops of 
the liquid contained in it, yielded only a faint trace of Prussian 
blue. Tlie kernels weighed 124 grains; they were large and 
the skins entire. All the amygdaline must have been extracted, 
for on bruising the kernels with water and distilling them, not a 
particle of the poison could be procured. The amygdaline may 
have been converted to prussic acid in the body. (See p. 82.) 

lATKOPHA MANIHOT. CASSAVA. 

The root of one variety of this West Indian plant, known under 
the name of Bitter Cassava, contains in its juice, prussic acid. It 
is, therefore, when recently expressed, highly poisonous, inducing 
coma, convulsions, and* death. Prussian blue may be obtained 
from the fresh juice by the iron-test for prussic acid. The vege¬ 
table principles of the plant, evaporated to dryness, form what is 
called Cassava-cake, which is not only inert, by reason of the 
poison being volatilized, buthighly nutritious. The starch obtained 
from this root is well known under the name of Tapioca. Neither 
cassava nor tapioca yields any trace of prussic acid. 

CYANIDE OP POTASSIUM. 

Prussic acid is as fatal to animal life when combined with al¬ 
kaline bases as when it is free. Thus the same quantity of diluted 
prussic acid will kill a dog whether it be given in a pure state or 
combined with ammonia or potash. (Orfila, ii. 292.) Hence, 
ammonia cannot be regarded as a chemical antidote in cases of 
poisoning by prussic acid: it acts merely as a stimulant. Alkalies 
have not even the power of fixing the acid. In Iteg. v. Cronin 
(C. C. C. 1847) the prisoner had prescribed aromatic spirits of 
ammonia with prussic acid, and the question was, whether the 
poison would become thereby in any degree disarmed of its viru- 
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lence. The answer was in the negative, as the rapid death of the 
female proved. When mixed with an alkali, such' as ammonia, 
prussic acid is liable to undergo speedy decomposition. It 
becomes yellow, then brown, and finally, almost black, a thick 
black sediment being formed in U. This change is, however, only 
partial: in one specimen thus altered, I found a large quantity of 
free prussic acid after two years., Tlie change is not observed to 
take place when the prussic acid bears a small proportion to the 
alkali, or vice versa; nor does it so readily occur when the 
prussic acid is diluted. 

The only saline compound of prussic acid which is of any prac¬ 
tical interest as a poison, is the Cyanide of Potassium. 

Symptoms, — This salt has a bitter taste, producing first a sense 
of coldness on the tongue, followed by a feeling of constriction, 
and burning heat, in the throat. It is one of the most formidable 
poisons known to chemists. It has led to the destruction of life 
in many instances within the last few years, chiefly owing to its 
having been administered by mistake for other medicinal prepa¬ 
rations. The symptoms which it produces are similar to those 
occasioned by prussic acid ; —insensibility, spasmodic respiration, 
convulsions, with tetanic stiffness of the jaws and body. They 
appear in a few seconds or minutes, and run through their course 
with great rapidity. Orflla found that four grains and a half 
dissolved in water, and injected into the throat of a dog, pro¬ 
duced well-marked symptoms in ten seconds; and there was 
convulsive respiration, followed by apparent death in five minutes. 
Vomiting of a liquid smelling strongly ofprus.sic acid took place, 
and the animal died in eleven minutes. M. Bonjean gave to a 
rabbit S-lOths of a grain of cyanide of potassium dissolved in a 
small quantity of water. The anima\ had a violent convulsive 
fit, and died before it could completely swallow the poison. This 
gentleman found that animals to which the poison was given in¬ 
variably had convulsions, tetanic spasms, and abdominal respira¬ 
tion. When a<lministcred with some kinds of white M^nc con¬ 
taining iron, he found that it gave a blueish tinge to the mucous 
membrane of the alimentary canal. (Fails Chimiques rel. a I’Emp. 
par I’Acide Prussique, 1843, p. 30.) Bischoff states that a titmouse 
was killed in half a minute by 1-18th of a grain of the cyanide 
placed on the tongue, and that a guinea-pig died in violent con¬ 
vulsions in a few minutes from a grain and a half placed on fhe 
tongue. (Canstatt’s .Tahresbericht, 1844, B. v. p. 292.) 

The Cyanide of Potassium is much used on the continent as a 
medicine, and some years since it occasioned the death of a person 
at St. Malo, under the following circumstances. A physician pre¬ 
scribed for the deceased rather more than one drachm of the cy¬ 
anide in two ounces and a half of orange-flower water and syrup ; 
and of this mixture three spoonfuls were to be taken daily. It 
seems that a table-spoonful was taken for the first dose, and the 
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patient died in three quarters of an hour. None of the poison 
uas found in the stomach; but a portion of the mixture from 
which the first dose had been taken uas examined, and found to 
contain the cyanide in solution. A criminal procedure was in¬ 
stituted against the physicianitand he was fined and imprisoned. 
MM. Malaguti, Sarzeau, and Guyot, who gave evidence on the 
occasion, stated that they found no trace of the poison in the i>ody, 
— that the cyanide was i)ure, and only one table-spoonful was 
missing from the bottle. They further stated, that a dog was killed 
in a few minutes after taking less than three grains of the cyanide 
in solution, and that the largest medicinal (?) dose to a human 
being was five-sixths of a grain. (Lancet, Jan. 1843.) The mix¬ 
ture in this case, contained about three grains of the cyanide in 
one drachmtherefore had teaspoonfuls been taken by the de¬ 
ceased, the quantity would have been quite suffi<;ient to destroy 
life. The medicine had evidently been prescribed by a person 
totally ignorsmt of its poisonous properties. (Ann. d’llyg. 184.3, 
i. 41.3 ) Another case occurred at Breslau in January 1842, iti 
which a man, mt. 30, died in a quarter pf an hour under all 
the symptoms of poisoning by prussic acid, after taking a dose 
of a mixture which had been prescribed for him by his medical 
attendant. (Henke’s Zeitschrift der S. A., 1843, p. 7; and 
Ann. d’Hyg. 1843, i. 404.) Eiftcen grains of “kali hydrocyani- 
cum ” in a dose, were prescribed by a physician fi)r his patient; 
he intended to order the ferrocyanidc of potassium, but instead 
of this salt, cyanide of potassium was sent; the patient took the 
poisonous draught. On inspection, there was no particular odour; 
but the poison was detcctetl ir> the contents of the large intestines. 

In January 1844, a similar accident occurred in Germany, by 
which the patient was kfiled, and the physician had a narrow 
escape of his life. Two drachms of “kali hydrocyanicnm ” were 
ordered in a prescription, with two drachms of sugar dissolved in 
two ounces of camomile-water ; a dcssert-sj)oonfnl to be taken 
every quarter of an hour. Cyanide of potas.-iinm was dispensed 
instead of the ferrocyanidc—the salt intended ! The patient, an 
adult, took a dose (about 100 drops), and the operation of the 
poison was manifested during the act of swallowing. There 
was a tendency to vomit, and an immediate loss of consciousness: 
death took place in an hour. The quantity of cyanide here taken 
wSs not less than from thirteen to fifteen grains, equivalent to 
more than five grains of anhydrous, or 100 drops of Scheelc’s 
prussic acid! The physician who prescribed the medicine, 
vvas sent for while the patient was still suffering from its 
effects: and in order to show that he had prescribed an innocent 
mixture, he put about a tenspoonful of it into his mouth, and 
swallowed three-fourths. The remainder he spat out, as it gave 
him an astringent or constricting sensation in his throat, like 
that caused by alum or green vitriol. He immediately felt 
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severe pain in the back of the head, there was inability to stand, 
indistinct vision, nausea, a rushing sound in the cars, loss of 
consciousness, and, without complaining of any well-delined pain, 
he felt that he had lost the power to make a deep inspiration. 
The loss of sense was as rapid as*ln ordinary syjicope. When 
nil effort was made to swallow some milk, there was a strong 
feeling of choking, followed by copious vomiting. For more than 
an hour he could not stand upright. Giddiness, weight in the 
head, and constriction in the throat, continued for many hours, 
lie passetl a restless night; but the next day, with the exception of 
suifering from a general relaxation and weakness, he had recovered, 
and was enabled to assist at the examination of the body of his 
unfortunate patient ! (Casper’s Wochenschrift, Oct. 1845, p. 
657.) This case shows the necessity of great caution in prescribers 
who make themselves the subject of experiment in swallowing 
what they suppose to be their own medicine (see p. 116). 

Insensibility is not always an immediate symptom. A woman, 
who at the time was under medical treatment, took by mistake 
a teaspoonful of a solution of cyanide of potassium, this quantity 
containing about seven grains of the salt. Immediately after 
taking it she comiilaincd of a severe burning pain in the stomach, 
and a feeling as if the bowels were about to act. She went to 
the water-closet, and her strength left her. She was removed to 
bed, and speedily became unconscious. It was found impossible 
to introduce anything into the stomach. She died in less than 
an hour. There was no convulsion before death, but a sudden 
convulsive action of the hotly took place after the heart had 
ceased to beat. The appearance of the body was so natural, 
even on the day^ following death, that some of her friends sup¬ 
posed there might still be life. (Boston Medical and Surgical 
Journal, Dec. 11, 1856, and Brit, and For. Med. liev. 1857, 
vol. xix. p. 498.) 

In June 1856, a woman swallowed an ounce and a half of a 
solution of cyanide of potassium, used for photographic pur¬ 
poses. The quantity taken amounted to five grains. In two 
minutes she became unconscious, the whole of the body was 
slightly convulsed, and the jaipils of the eyes were dilated. She 
foamed at the mouth, the pulse was small and feeble, and there 
was spasmodic closure of the jaws. Nevertheless, as she had 
lost some teeth, there was sufficient space for the introduction 
of the tube of the stomach-pump, within five minutes after she 
had taken tiie poison. She died in twenty minutes. In the 
Registrar General’s Report for Oct. 3, 1857, three deaths are 
stated to have occurred among the families of soldiers, two cases 
of suicide and one of accident. It appears that they employ it 
for cleaning lace. (For other cases of its fatal action see Med. 
Times and Gaz. Oct. 12, 1850, p. 390 ; Nov. 9, 1850, p. 482 ; 
and July 12, 1851, p. 41.) 
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Appearances. —In the bodies of animals examined recently after 
death, an odour of prussic acid has been perceived. There was 
an ecchymosed condition of the mucous membrane of the 
stomach, and congestion of the vessels of the brain with dark- 
coloured blood (Ann. d’Hyg.*l843, i. 409). 

In the case quoted from Casper (p. 713) the inspection of the 
body was made two days after death : there was no remarkable 
odour:—the muscles were stiff and rigid; the face, and fore part 
of the trunk, pale ; the back part livid, except those portions 
which h:id sustained pressure. The fingers and toes were con¬ 
vulsively bent inwards, the nails blue, eyelids half-closed, lips 
pale, the sinuses and cerebral vessels tilled with blueish-red 
(blaurothem) blood. On making a section of the cerebellum 
and spinal marrow, bloody points were observed. There was 
infiltration of the lungs posteriorly, and on cutting into them, 
a strong odour of bitter almonds was perceived. A yellowish 
mucus was found in the stomach, which yielded on analysis 
cyanide of potassium. The mucous membrane was reddened 
near the pylorus. The poison was not detected in any part of 
the body except the contents of tlic stomach and intestines. 
(Casper’s Wochenschrift, Oct. 4, 1845, 657.) 

In Nov. 1851, a girl, mt. 18, was brought to Guy’s Hospital. 
Half an hour before her admission she was seen to swallow a 
solution of cyanide of potassium. She vomited once. It is 
stated that she was alive when put into the cab, but when taken 
out at the hospital seven minutes afterwards, she was completely 
insensible, pulseless at the wrist, and to all appearance dead. 
Artificial re.spiration was at once resorted to, ammonia applied 
to the nostrils, warmth to the extremities, and cold affusion to 
the spine; but all to no effect, and with the exception of an 
alteration in the pupils observed during the first few minutes of 
her admission, she evinced no evidence of vitality. The body 
was inspected on the following day. The stomach contained a 
large quantity of half digested food : its raucous membrane was 
of a pink colour and deeply injected, e.'^pecially in patches. The 
' bronchial tubes contained a considerable quantity of a white sub¬ 
stance, which on examination proved to be chalk. Every other 
organ was healthy, and there was no appearance of corrosion 
about the mouth. The contents of the stomach were of a pale 
straw colour, semi-fluid, and had a decided bitter almond odour. 
Prussic acid was detected in them. 

Z-ocal action. —Cyanide of Potassium po^esses a local action, 
A patient was directed to use as an injection a solution of rather 
less than Jive grains (4'6 gr.) of the cyanide dissolved in six 
ounces and a half of water. He was seized soon afterwards 
with convulsions, palpitation, slow and difficult respiration, 
coldness of the skin, dilatation of the pupils, and fixedness of the 
eyes. He died in an hour. (Ann. d’Hyg. 1843, L 412.) It 
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appears that thirty-six hours previously, he had used a similar 
injection without injury, but it is probable, that the cyanide then 
employed was not pure. 

Dr. Chanet has directed atteqjtion to the local action of this 
poison on the hands of the workmen engaged in the arts of 
electro-gliding and silvering. The hands of these men are 
almost always covered with ulcers. Th'e skin about the joints is 
fissured, and an oozing of blood often takes place. The nail 
with its root participates in the inflammation. The workmen 
informed him, that on dipping their arms into the bath for a few 
seconds, the whole of the skin became reddened. The ulceration 
of the soft parts continued even to the bone, producing great 
pain and broken rest. (Gaz. des Hop. 24 Juil. 1847, 374.) The 
strong alkalinity of the solution would explain some of these 
effects, for the solution readily dissolvei#the cuticle, and exposes 
the true skin. The excoriations produced may, however, lead 
to the absorption of the poison, and to all the effects of chronic 
])oisoning by prussic acid. The extensive use of the cyanide in 
photography has led to other accidents. The salt has been used 
either in a strong solution or in a solid form for the purpose of 
removing stains on the fingers. If there should be any cut or 
abrasion of the skin, the poison may be absorbed and produce 
serious symptoms. Dr. Atherstone is said to have suffered from 
all the symptoms of poisoning by prussic acid as a result of this 
local use of the cyanide ; and other cases of severe local inflamiL 
mation are reported. There can be no doubt that the use of 
this salt for such purposes is a dangerous practice. 

It has been supposed that the cyanide of potassium might 
exist in the state of vapour, and destroy life by its accidental 
introduction into the lungs. When the cyanide is exposed to a 
damp atmosphere, or is acted upon by acids, hydrocyanic acid 
freely escapes, and the respiration of this vapour may produce 
injurious, or even fatal effects. It does not appear probable, 
however, that the cyanide should itself ever be respired in the 
state of vapour. In December 1853, an inquest was held at 
Ebccar by Mr. Badger, under the following remarkable cir¬ 
cumstances :—Three members of a family named Sadler, and a 
lodger, went to bed in their usual health at about ten o'clock, 
sleeping in different bedrooms. At seven on the following morn¬ 
ing they were all found dead. The house in which this accident 
occurred abutted on one of the blast-furnaces of the Elsecar 
Iron-works; and it was obvious that some noxious vapours 
from the furnace must have escaped into the rooms through a 
crack in the house-wall. It was considered by a gentleman who 
examined the premises, that the noxious agent in this instance 
was the cyanide of potassium in vapour: but as this salt is not 
volatile under a white heat, — is only evolved in the lower part 
of iron furnaces, and cannot be carried far without condensation. 
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it is difficult to conceive how it could exist and spread itself in 
the form of a respirable vapour tbrongh the air of the apartments 
in which the deceased were sleeping. The more probable ex¬ 
planation, as it appears to me, is, that carbonic oxide or nitrogen 
from deoxidized air was the agent of destruction in this instance, 
supposing that no carbonic acid was formed by the combustion 
of the carbonic oxide. It. is inconceivable that a substance 
which remains fixed at a heat of 1000° and upwards, sliould be 
diffused at a distance in the form of vapour through air at com¬ 
mon temperatures ; and nothing short of its detection in and upon 
the bodies of the deceased could have warranted the admission, 
that the respiration of this substance in vapour was really the 
cause of death. 

Fatal dose and period of death. — Two grains and a half (2'44 
gr.) of the pure salt ar« equivalent to one grain of anhydrous 
prussic, or fifty minims of the London pharmacopceial acid. 
Hence the cyanide may bo regarded as a solid compound of 
hydrocyanic acid containing of this poison in its most concen¬ 
trated form, no less than 39‘3 per cent, by weight! A dose of 
from three to five grains of the pure salt may, therefore, easily 
prove fatal. From a case just related, it would appear that 
a dose of less than five grains has actually destroyed life, and in 
another case five grains proved fatal. Death has taken place 
in a quarter of an hour, but it may prove even more rapidly 
fatal. 

* The energy of the cyanide of potassium as a poison depends, 
in some me:isure, on its mode of preparation. Some specimens 
are so impure as to contain a large quantity of carbonate of 
potash, from which the cyanide may be separated by its ready 
solubility in weak alcohol (see Ann. d’Hyg, 1843, p. 404, in 
which this subject is fully investigated by Orfila). 

The cyanide is not used medicinally in England. The medi¬ 
cinal dose is estimated at from one-cighth to one-fourih of a 
grain, but, os the salt is of uncertain composition, it is a most 
dangerous substance to employ. From its great solvent powers 
on the metals it is extensively employed in the arts of clectro- 
gildlng and plating, as well as in photography. The solution is 
improperly kept exposed, and is constantly evolving hydrocyanic 
acid in vapour. 

Treatment. — The symptoms occur with such rapidity and 
violence, that there is scarcely tiinc to employ treatment. The 
administration of a weak solution of green sulphate of iron would 
have the elFect of decomposing the poison, and converting it to 
Prussian blue. Cold affusion and the other remedies used in 
poisoning by prussic acid should be also applied. 

CIIEMICAI. AXALTSia. 

When pure, the cyanide appears as a white crystallized salt, or 
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as a white-looking: mass. It has an acrid alkaline bitter taste: it 
is witliout any odour until put into water, or until air and mois¬ 
ture have had free access to it; it then has the well-marked odour 
of prussic acid. It is deliquescent, and very soluble in water: the 
solution, when pure, is colourless, and has a strong alkaline 
reaction, a soapy feel, and a powerful odour of prussic acid. It 
is not very soluble in pure and strong alcohol. 1. It is decom¬ 
posed by all acids, and prussic acid is set free. 2. The potash 
is precipitated by tartaric acid and chloride of platina. 3. It 
gives a white precipitate with nitrate of silver, which, when dried 
and heated, possesses all the properties of cyanide of silver (ante, 
p. G68, and 707). This precipitate is easily redissolved by a 
slight excess of the solution of cyanide of potassium. 4. If 
a solution of green sulphate of iron be added to it, and, after¬ 
wards, diluted muriatic acid, Prussian blue will result, indicating 
thereby the true nature of the salt. 5. A single grain of this 
salt moistened with water in a watch-glass, gives a well-marked 
reaction, by its vapour, with the silver and sulphur tests. Should 
this experiment fail, a drop of the bihydrosulphate of ammonia 
may be heated with the cyanide—the liquid acidulated with 
hydrochloric acid and a solution of persulphate of iron added. 
The red colour of the sulphocyanate of iron is immediately 
brought out. ' 

Organic liquids _The liquid may have the odour of prussic 

acid. A small portion should be filtered for preliminary testing. 
If the cyanide be present the addition of a solution of green 
sulphate of iron and hydrochloric acid will produce Prussian 
blue before distillation. By distilling the organic liquid with sul¬ 
phuric acid, prussic acid is obtained in the receiver, and sulphate 
of potash may be procured by incinerating the residue left in 
the retort. Advantage may be taken of the insolubility of this 
salt it: pure alcohol, to separate from it some organic principles. 
M. Bonjean found in one experiment that cyanide of potassium 
was entirely lost as a result of decomposition in the dead body 
of an animaL After forty days he was unable to detect it, 
either by the odour or by tests, in the stomach of a rabbit, 
which had been killed by 8-lOths of a grain, and into which a 
like quantity had been introduced soon after death. (Op. cit. 
p. 33 ; SCO also p. 711). It is probable that it may be changed 
during putrefaction into snlphocyanides of potassium and, am¬ 
monium. It should then be sought for by digesting the viscera 
in a mixture of alcohol and water. 

60LPH0- AND FEBnO-CYANIDB OP POTASSIUM. 

The Bulpho- and ferro-cyanic acids, whether free or combined 
with alkalies, arc said not to be poisonous; but further experi¬ 
ments are required to determine to what extent they may be 
noxious to man. A singular case, in which Sulpho-cganic acid 
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was alleged to have been the cause of death, will be found 
reported in the Brit, and For. Med. Rev. July 1839. A man 
w'ishing to destroy himself, swallowed a liquid which he had 
obtained by distilling strong sulphuric acid with ferro-cyanide of 
potassium. He was found dead in his room, and twenty-four 
hours afterwards the body was examined. The stomach was 
not inflamed, but part of its mucous surface was softened, and 
of a brownish-black colour. There was no odour of prussic 
acid. Some doubt being entertained as to what the products of 
such a distillation might be, experiments were performed ; but 
the results obtained % the different experimentalists did not 
agree. In repeating the distillation, 1 have found that prussic 
acid in large, and sulpho-cyanic acid in small quantity, were 
procured ; and it is highly probable that death was really caused 
by prussic acid, which may have been the case, although no 
odour was perceptible. Tlie blackened state of the stomach was 
probably due to some strong sulphuric acid being mixed with it. 

Sulpho-cyanic acid and Sulpho-ct/anide of potassium have been 
found, in moderately large doses, to cause the death of animals. 
Bernard, who has experimented on this subject, states that the 
sulpho-cyanide produces direct paralysis of the muscular system, 
and arrests the action of the heart: but this was observed only 
where the poison had been introduced directly into the circula¬ 
tion—a case which is not likely to present itself in medical 
jurisprudence. A solution of it injected into the stomach or' 
under the skin of a rabbit, produced no symptom of poisoning. 
(Lemons sur los Substances Toxiques, 1857, pp. 351, 356, 386.) 
Bernard ranks this os a blood-poison of great power. The salt 
is generally present in small quantity in saliva: hence it must be 
formed and secreted by the blood. The excess of it in the 
saliva of dogs has been sui)posed,but on no satisfactory grounds, 
to account for the occurrence of rabies in these animals. This 
salt, unlike the ferro- and ferri-cyanides of pota.ssium, is a re¬ 
markable deoxidizer, and its noxious operation in the blood 
may depend on its removing oxygen from that fluid. With 
respect to the ferro'cyanide and the ferri-cyanide of potassium, 
Bischoff found that flve grains produced tremors in a small 
rabbit. These passed off; the animal ate its food readily, but 
died in five days. On a charge of poisoning with the feiTo- 
cyanide of potassium, which occurred in Germany, the medical 
witnesses were asked whether it was a poison. They could not 
answer the question, but said it would undergo a decomposition 
in the stomach which would render it inert 1 In this instance 
there was no proof that the salt had even been swallowed ; and 
the sudden death of the woman appeared to be due to hydro¬ 
thorax., (Canstatt’s Jahresbericht, 1844, B. v. s. 291.) Any 
acids in the -stomach would tend to decompose it,»and set free 
prussic acid; but this change has but little tendency to take 
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place at the temperature of the body (98°). Further experi¬ 
ments are required to determine the properties of this compound. 
According to Schubarth, it is not poisonous to man or animals 
in drachm-doses. It was formerly supposed to contain prussic 
acid, and that it was therefore highly deleterious. It is now 
known, however, that pmssic acid is a product resulting from 
a reaction of its elements, and that it has no independent 
existence in the salt. 

Analysis. — Sulpho-cyanide of potassium is a white crystallizahle 
salt, very soluble in water, and forming with it a colourless 
neutral solution. The tests which may be employed are—1. 
Persulphate of iron. If persulphate of iron be added to a solution 
of this salt, even when in small proportion, it immediately pro¬ 
duces a deep blood-red colour. The colour is destroyed, and a 
milky-white precipitate is thrown down on the addition of a 
solution of corrosive sublimate. 2. Iodic acid. When added 
to the solution, iodine is set free, indicated by the blue colour 
produced on the addition of starch. Tlie potash may be dis¬ 
covered by the usual tests. When distilled with sulphuric acid 
it yields a liquid containing prussic acid and sulphuretted 
hydrogen in solution. 

Ferro’Cyanide of Potassium. —This is a well-known yellow 
salt, crystallizing in square tables, which are somewhat tough. 
It is easily dissolved by water, forming a neutral yellow solu¬ 
tion. Persulphate of iron gives with it, even when considerably 
diluted, a deep blue precipitate (Prussian blue). When the 
powder is warmed with diluted sulphuric acid, prussic acid is 
set free. This may be procured by distillation, or if the salt be 
in small quantity (one grain), it may be proved to exist by the 
silver and sulphur tests for prussic acid applied to the vapour. 

CYANIDE OF IRON. .PRUSSIAN BLUE. 

This substance does not appear to possess any poisonous pro¬ 
perties. It is said to be much employed, when mixed with some, 
yellow colouring matter, to give a green colour to factitious tea- 
leaves. In a seizure which was made of some spurious tea, a 
question was put by the magistrate—whether Prussian blue w’as 
a poisoti. One of the “ experts,” who gave evidence, is reported 
to have said that it was a decided poison: that it consisted of 
iron, nitrogen, and carbon, and was strongly impregnated with 
prussic acid! This evidence appears to have been received with¬ 
out any comment. 

Chemical Analysis. — Prussian blue is a tasteless powder of a 
deep blue colour, insoluble in water, alcohol, and the diluted acids. 
It may be identified by the following characters : - 1. When 
heated in the air it turns brown and becomes incandescent. 
2. If warmed with a few drops of caustic potash, oxide of 
iron is precipitated, and ferro-cyanide of potassium is formed. 
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CTANIOES OF MERCFRT AND SILVER. 

A full account of the poisonous properties of the cynvule of 
mercunj has been clsewliere given (ante, p. 475). From the 
observation of its effects on man, it appears to act more like a 
mercurial poison than a com|iountl of cyanogen. 1 am not 
aware that the cyanide of silver has ever given rise to any in¬ 
stance of poisoning in the human subject. It is very insoluble 
in water, but it is nevertheless a noxious substHnee. Mr, 
Nimneley found, in his experiments on animals, that it acted on 
them like hydrocyanic acid, but in a weaker degree. (Prov. 
Trans, N. S. iii. 86.) 

Analysis .—For the analysis of cyanide of mercury, see ante, 
p. 476, and for that of cyanide of silver, ante, ]). 668. It is 
only necessary to state here, that both salts may have their nature 
determined by the vap<air-tests for prussic acid (ante, p. G69). 
Thus, half a grain (of cither salt), ])ut into a watch glass, and 
moistened witii strong hydrochloric acid, gave the characteristic 
reactions witli the silver and sulphur tests in a few seconds. 


CHAPTER 40. 

POISONING BY AI.COHOL — SYMPTOMS OP ACUTE AND CHRONIC 

POISONING APPEARANCES FATAL DOSE TREATMENT 

ANALYSIS ETHER-VAPOOR SYMPTOMS AND EFFECTS 

APPEARANCES-LIQUID ETHER — ANALYSIS-CHLOROFORM 

VAPOUR-SYMPTOMS-APPEARANCES-DEATH FROM LIQUID 

CHLOROFORM — TREATMENT - ANALYSIS - POISONING BY 

CAMPHOR-SYMPTOMS AND APPEARANCES. 

ALCOHOL. 

^iiE only form of poisoning by alcohol, which a medical jurist 
has to encounter, is that which arises from the taking of large 
quantities of spirituous liquors — such as gin, whisky, rum, or 
brandy. The two Just-mentioned compounds contain about 
fifty-three per cent, by measure of alcohol, while gin and whisky 
arc rather stronger,—gin containing as much as fifty-seven per 
cent. 

Symptoms .—A large quantity of sfiirit has been known' to 
destroy life immediately, although such a case is rare. Orfila 
mentions an in.stance in which a man died immediately from the 
effects of a large dose of brandy. (Op. cit. ii. 528.) In general, 
the symptoms come on in the course of a few minutes. There 
is confusion of thought, with inability to stand or walk, a totter¬ 
ing gait and giddiness, followed by stupor and coma. Should 
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the person recover from this stage, vomiting and sickness super¬ 
vene. This form of poisoning presents some singular anoma¬ 
lies;—^thus the insensibility may not come on until after a certain 
period, and then suddenly. Dr. Christison met with an instance 
in which a person fell suddenly into a deep stupor, some time 
after he had swallowed sixteen ounces of whisky— there were 
none of the usual premonitory symptoms. In another instance, 
a person may apparently recover from the first effects,—then 
suddenly become insensible, and die convulsed. Convulsions 
are, however, by no means a necessary attendant on pf>isoning 
by alcohol. Orfila makes their absence a ground of distinction 
between poisoning by alcohol and opium (Op. cit. ii. .'iSO),—and 
Dr. Ogston only noticed their occurrence twice out of many 
cases, and the subjects in these two instances were young. There is 
a ghastly or vacant expression on the features, which are some¬ 
times suffused and bloated, the lips are livid, and the pupils are 
dilated and fixed. If they possess the power of * contracting 
under the influence of light, this is a favourable sign. .(See case 
in Lancet, Jan, 27th, 1855, p. 89.) The conjunctivaj or whites of 
the eyes are generallyjnuch sufiused. In poisoning by alcohol 
the supervention of symptoms is not commonly so rapid as 
to prevent a person from performing locomotion or certain acts 
of volition. The more concentrated the alcohol, the more rapidly 
are the symptoms induced, and they are then more severe in 
their character. Diluted alcohol generally produces a stage of 
excitement before stnpur, w’hile in the action of concentrated 
alcohol there may be profound coma in a few minutes. 

Alcohol may act as a poison by its vapour. If the concen¬ 
trated vapour be respired, it will produce the usual effects of 
intoxication. It is generally known that persons who have been 
for the first time employed in bottling spirits, are easily in¬ 
toxicated by the alcoholic vapour. There is a case on record in 
which a child two years of age was thrown into an apoplectic 
stupor by the alcoholic vapour of eau do Cologne. In this man- 
ner a child might be destroyed, and no trace of the poison be 
found in the stomach. 

A man mt. 27 was admitted into Guy’s Hospital in Jan. 1857; 
He had drunk a large quantity of brandy about ten hours pre¬ 
viously. He was observed to stagger immediately, and in spite 
of the use of the stomach-pump he continued in an insensible 
state. When brought to the hospital, he was in a state of col- 
^ lapse,—the skin was cold,—the pulse scarcely perceptible, and 
* the pupils were greatly dilated. The contents of the stomach 
were drawn off by the pump and reserved for analysis: they had 
no odour of brandy. After a few hours he rallied slightly, and 
asked for something to drink: but he gradually sank again into 
a comatose condition,—the pupils remained dilated, the breathing 
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was slow, and the face congested. He died twenty-two hours 
after taking the spirit. 

A girl, set. 7, was admitted into the Westminster Hospital in 
December 1846, The child had swallowed eight ounces of undi¬ 
luted rum during the absence of her parents from the room. Five 
minutes afterwards they found her lying on the floor insensible. 
On admission, twenty minutes after taking the rum, she was 
perfectly comatose, — the face was pale and bedewed with per¬ 
spiration, the pupils were much contracted, the limbs were re¬ 
laxed, the pulse was quick and jerking, the skin cool and moist, 
the breathing was scarcely perceptible. The stomach-pump was 
used, and the tepid water employed came away with a strong 
spirituous odour. The child was temporarily roused from the 
comatose state by cold affusion applied bv means of a watering- 
pot. She continued in a state of insensibility for six hours, and 
the pupils were then much dilated. The comatose condition 
ceased in about eight hours after she had taken the alcohol: she 
was then sensible, and answered questions readily. (Medical 
Times, January 16, 1847, 313.) The recovery here must be as¬ 
cribed to the early and energetic treatment. In some respects, it 
will be observed, this case resembled one of poisoning by opium. 
A boy, set. 8, was found insensible about half an hour after he had 
swallowed about half a pint of gin. The liquid, drawn from the 
stomach seven hours afterwards, had no odour of gin:—nor was 
the odour perceptible in the breath. He was insensible stnd 
motionless, his limbs were relaxed and powerless, liis face pale, 
and his skin cold. The pulse was quick, small, and feeble. He 
died, without rallying or recovering his consciousness, sixty-seven 
hours after taking the poison. 

One of the remarkable features of poisoning by alcohol, seen 
in two of the above cases, is that a remission of the symptoms 
is by no means unfrequent, and that death sometimes takes 
place suddenly after some hours or days, when a person appears 
to have recovered entirely from the effects. A man, set. 26, drank 
after dinner, in the course of a few hours, a pint of whisky, and 
daring the evening of the same day sixteen ounces of raw rum, 
One half of which he drank at once, and the other half in three 
minutes. In five minutes he was found fast asleep, snoring, his 
mouth open, and saliva flowing from it; he was quite insensible, 
and had fallen backwards in his chair; his face was pale and 
cold, the skin cold; the breathing stertorous; there was no pulse; 
the eyes were half open, and the pupils unequally dilated and 
insensible to light. The stomach-pump was used, and a quantity 
of spirituous liquid drawn off. The following day he was 
rational, but remembered nothing of what had passed; he was 
feverish, the pulse rapid, and breathing quick. He complained 
of pain at the pit of tlie stomach, and vomited all that be took. 
On the third day he was suddenly attacked with great difficulty 
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of breathing, and died in about an hour. The cause of death in 
most cases of acute alcoholic poison may be traced to congestion 
of the brain or lungs, or both. 

Chronic poisoning. —When alcohol has been taken for a long 
period in the shape of intoxicating drinks, the person suffers from 
a series of diseases, the characters of which are w-ell marked. The 
usual effects are irritation of the stomach and intestines, nausea, 
vomiting, purging, jaundice, cerebral congestion, scirrhus of the 
stomach, dropsy, diabetes, paralysis, delirium tremens, and in¬ 
sanity. Such persons are subject to sudden death by coma. 
After death morbid changes are discovered in various organs; 
and the liver is especially affected. This organ is commonly 
enlarged, and of a lighter colour than natural; it is called the 
nutmeg-, or the drunkard’s liver. It is not unusual to find the 
kidneys in a state of granular degeneration., In the body of a 
drunkard examined twenty-four hours after death, I>r. Albers 
found the convolutions of the brain of a pale yellow hue; the 
lateral ventricle full of air; and the cerebral substance unusually 
tough. Under the microscope there appeared in the grey cor¬ 
tical substance large oil-globules and fatty granular matter, both 
upon the upper surface and at the base; the fibrous structure was 
faintly marked; the cerebral ganglia were small; there were 
many oil-globules infiltrated into the white substance ; the brain 
smelt like must, and half a drachm of rectified spirit was dis¬ 
tilled from it. (Med. Times and Gaz. July 16, 18.53, p. 72.) Of 
all the common consequences of the abuse of alcoholic liquids, 
delirium tremens is by far the most frequent. Although a result 
of chronic poisoning, a state analogous to it has been known to 
supervene rapidly, .as in the following case:—A boy, ait. 5, swal¬ 
lowed a large quantity of brandy. Vomiting speedily followed, 
and he passed a restless night. In the morning it was observed 
that he had trembling of the hands, and that he could not hold a 
cup steadily. Convulsions with cramps ensued. The pulse was 
slow; the look timid, the pupil dilated, and the face pale. Deli¬ 
rium supervened, and there was difficulty of passing urine, with 
great thirst. Under treatment, the symptoms abated, but there 
was a return of the trembling towards evening. An opiate was 
given, and the symptoms disappeared. (Gaz. des Hopitaux, and 
Med. Gaz. xxxviii. 554.) Delirium tremens is sometimes observed 
when, after long abuse, alcoholic liquids are suddenly discon¬ 
tinued :—in these cases it is the result of the withdrawal of the 
*stimulus, hence the symptoms are often mitigated when the use 
of alcohol is resumed. Something analogous to this is observed 
in chronic poisoning by opium. 

Poisoning by alcohol has been sometimes confounded with the 
symptoms arising from concussion of the brain, or the effects of 
opium. With respect to concussion, a difficulty can arise only in 
reference to the more advanced stage of poisoning by alcohol, i.e. 
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in which there is profound coma. Intoxication may in general 
be easily distinguished by the odour of the breath, for so long as 
the symptoms continue, the alcohol is eliminated by the lungs. 
If there should be no perceptible odour of any alcoholic liquid, 
the prc-sumption is that the symptoms are not due to intoxica¬ 
tion. When the alcoholic odour is perceptible, they may still be 
combined with the effects of concussion — a fact which can only 
be cleared up by a history of the case, or a careful examination 
of the head for marks of violence. In poisoning by opium there 
will be a strong smell of this drug in the breath, the symptora.s 
come on much more gradually, and are marked by drowsiness 
and stupor, passing into complete lethargy, with general re¬ 
laxation of the muscles, and inability to walk. In poisoning 
by alcohol there is cither great excitement some time before the 
stupor, which comes on suddenly, or the person is found in a 
state of deep coma a few minutes after having t.aken the poison. 
In poisoning by opium the face is pale, and the pupils arc 
contracted:—in poisoning by alcohol the face, especially if 
there be excitement, is more commonly flushed, and the pupils 
are generally dilated. Another fact to be noticed is, that while 
perfect remissions are rare in poisoning by opium,—in poison¬ 
ing by alcohol a person frequently recovers his senses and dies 
subsequently. When coma has supervened, the patient may 
be roused by a loud noise or a violent shock in either case, and 
it is very difficult under these circumstances to draw a well- 
marked distinction. The odour of the breath, or an examination 
of the fluid drawn from the stomach by the pump, may then 
show which poison has been taken: but the treatment is the same 
in both cases. 

Appearances. — The stomach has been found intensely con¬ 
gested or inflamed,—the mucous membrane having been in one 
case of a bright red, and in another of a dark red-brown colour. 
When death has taken place rapidly, there may be a peculiar 
odour of spirits in the contents; but this may not be perceived, 
if the quantity taken was small, or many hours have elapsed 
before the inspection is made. The brain and its membranes 
are found congested, and, in some instances, there is effusion of 
blood or serum beneath the inner membrane. In a case, ob- 
sqrved by Dr. Geoghegan, in which a pint of spirits had been 
taken, and proved fatal in eight hours, black extravasation was 
found on the mucous membrane of the stomach; but no trace of 
alcohol could be detected in the contents. (Dub. Med. Press, i. 
293.) An account of the observed appearances in a case of 
alcoWic poisoning has been published by Dr. Nicol, of Inver¬ 
ness. A man, set. 26, drank a large quantity of whisky with 
some friends. While returning home, he appeared much in¬ 
toxicated, fell, uttered a few words, and immediately became 
insensible. His companions, supposing him to be merely drunk. 
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c.arried him home and placed him in bed, where he was found 
dead the following morning. The body was inspected seven 
hours afterwards. The skin of the back and depending parts 
was livid; and under the angles of the jaws and along the sides 
of the neck it was of a deep purple colour. The thoracic 
viscera were healthy: the gastric veins distended, and the liver 
congested. On opening the stomach there was an odour of 
ardent spirits. The mucous membrane from about half way up 
the gullet, and for eighteen inches along the intestines, was 
found highly injected. The mucous membrance of the stomach 
was of a deep crimson colour. There was general congestion of 
the vessels of the brain and membranes. The man had obviously 
died iftm apoplexy, brought on by the dose of alcohol. (Loud, 
and Ed. Mon. Jour. June 1844.) 

Casper examined, on the fourth day after death, the body of 
a man who had died from excessive drinking. Cadaveric ri¬ 
gidity was well marked, and there was an absence of putrefaction. 
The skin was in a state of contraction (cutis anserina). The 
blood-vessels of the membranes of the brain were congested, and 
on the right hemisphere there was an extravasation of fluid 
blood. The great vessels of the chest were lilled with dark 
lifluid blood,— the lungs were normal: the heart was empty. 
There was an odour of alcohol in the head and chest. In another 
case, after seven days, there was scarcely any sign of putrefaction. 
There was congestion of the brain; — the blood was dark and 
fluid, and the cavities of the heart contained only a small quan¬ 
tity. The odour of brandy was perceptible iu the head and 
chest. In a third, on the ninth day after death, the body was 
comparatively fresh: the inspection was made on the eleventh 
day. The membranes of the bruin were congeste<l: the lungs 
were oedematous. The right cavities of the heart were strongly 
distended with dark fluid blood: the left cavities were almost 
empty. The urinary bladder was distended with urine, ap¬ 
parently from a want of power to pass it. There was no odour 
of alcohol in any part. (Ger. Med. i. 453.) 

Dr. Voltolini has described a cinnabar-red colour of the pul¬ 
monary and aortic valves, among the appearances of death from 
alcohol. The colour cannot be w iped out, and gives to the valves 
a very beautiful appearance. A remarkable quantity of dark 
thin blood was found also in the vena cava ascendens and the 
subclavian vein. Dr. Santlus met with a similar appearance of 
the valves in 1856. It remains to be proved whether this appear¬ 
ance is characteristic of alcoholic })oison alone, or is found in 
other affections inducing fluidity of blood. (Bbrlin Med. Zeitung, 
1857, No. 12; Med. Times and Gaz. May 1, 1858, p. 457.) 

In a case of poisoning by rum, recorded by Dr, Percy, there 
was great rigidity of the muscles, with a puckered state of the 
skin (cutis anserina) two days after death. The feet and hands 
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were livid. The lungs were gorged with dark-coloured blood. 
The air-tnhcs contained a frothy mucus : and there was some 
effusion under the mucous membrane of the glottis. The right 
cavities of the heart, with the large venous trunks, were distended 
with dark fluid blood. The left cavities and the aorta were 
empty. The stomach was reddened at the cardiac orifice, but 
otherwise healthy, as well as the inte.stincs. The stomach con¬ 
tained a dark fluid, which smelt strongly of rum. The urinary 
bladder was distended. The membranes of the brain were gorged 
with dark fluid blood. The substance of the brain was firm, but 
presented many bloody points. It had an odour resembling that 
of rum. Dr. Percy obtained alcohol by distilling the substance 
of the brain. (Inquiry on Alcohol, p. 47.) In the cas^^vhich 
occurred at Guy’s Hospital (p. 721), there was lividity of the 
skin. The mucous membrane of the stomach was pale, excepting 
near the intestinal end, where there was a large red patch of * 
capillary injection, such as would be produced by irritation. The 
intestines presented nothing unusual. The liver and other soft 
organs were of a dark colour, as a result of congestion. The 
bladder was full of healthy urine. Tlie brain in its substance 
and the membranes were congested with dark blood. There was 
a slight effusion of scrum in the subarachnoid tissue : but there 
was no odour of spirit. I found alcohol in small quantity in the 
contents of the stomach, but there was none in the eight ounces of 
the substance of the brain which Were submitted to distillation. • 

In the case of a man, set. 26, who died on the third day (p. 722 
ant6) under symptoms of congestion of the lungs, the appearances 
after death were a red-coloured patch on the mucous membrane 
of the stomach, and some redness of the intestines. There was 
effusion in the chest, but the heart as well as the brain and its 
membranes were healthy. (Med. Times, June 21, 1845, p. 219.) 
In several instances the brain has been found healthy, and the 
other appearances so slight as scarcely to call for notice. In the 
body of the boy. rnt. 8, who died in sixty-seven hours (p.722), the 
brain was healthy: there was slight effusion of a serous liquid, and 
the veins of the pin mater (inner membrane) were distended. 
The stomach was pale and free from any mark of inflammation. 

Fatal dose. — The quantity of alcohol required to destroy life 
cannot be fixed. It must depend on the age and habits of the 
person. The smallest quantity known to have proved fatal was 
in the case of a boy, set. 7, who swallowed two wine-glassfuls of 
brandy (between three and four ounces). Soon afterwards he 
was observed to stagger; he was sent to bed, and vomited 
violently. There was then a remission of the symptoms. He 
got up and sat by the fire: his head, face, and neck were veiy 
rod, and he was in a profuse perspiration. Half an hour after¬ 
words, he was found perfectly insensible, strongly convulsed, and 
the skin cold. He died in about thirty hours. The strength of 
the alcoholic liquid taken will materially influence a medical 
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opinion in such cases. In a case in which I was consulted in 
March 1857, a man drank two bottles of port wine (containing 
eleven ounces of alcohol) in less than two hours. Tie speedily 
became intoxicated and utterly helpless, and died, without rallying, 
from congestion of the brain and lungs. In a concentrated form 
it is probable that from two to six ounces of alcohol would prove 
fatal. 

Period of death .— In poisoning by alcohol, death may take 
place in a few minutes, or not until after the lapse of several 
days. The shortest fatal case which I have founcl reported, ex¬ 
cepting the instance quoted from Orifila (p. 720), was that 
of a ntan who died in half an hour after swallowing a bottle 
of gin for a wager. This occurred in London, in 1839 : in a 
quarter of an hour after taking the gin he appeared intoxicated ; 
—he soon became insensible, and died in half an hour, although 
*a large quantity of the spirit had been in the meantime removed 
by the stomach-pump. In general, if the case proves fatal, death 
takes place within twenty-l'our hours. Alcohol, it must be re¬ 
membered. may destroy life indirectly, i e. by exciting an attack 
of congestive apoplexy in those who are predisposed to this dis¬ 
ease, and thus a small quantity may accelerate death. 

Treatment .—The contents of the stomach should be with¬ 
drawn by the pump as speedily as possible. Cold affusion, if the 
surface be warm, or, ns suggested by Dr. Christison, the injection 
of cold water into the ears, may serve to rouse a person. Death 
may take place even when the stomach has been emptied, but 
this affords commonly the only chance of saving life. The vapour 
of ammonia may be employed as a stimulant, and bleeding may 
be resorted to if there should be great cerebral congestion. 
Dlccding should in any case be employed with great caution, as 
it is apt to depress the vital powers and diminish the chance of 
recovery. The electro-magnetic apparatus may be used as in poi¬ 
soning by opium; but it is necessary to remember that keeping a 
person roused, does not aid recover^ so long as the poison is 
allowed to remain in the body. 

Analysis .—The contents of the stomach in a rapidly fatal case 
will have the odour of alcohol, or of the alcoholic liquid taken. 
The odour is not alwaj s perceptible, or it may be concealed by 
other odours. In a case of poisoning by gin, the liquid drawn 
from the stomach by the pump in seven hours had no odour 
(p. 722). 

In order to detect alcohol, the whole of the contents or of the 
suspected liquid should be placed in a capacious retort and dis¬ 
tilled in a water-bath, with a proper condensing apparatus 
attached. If the suspected liquid should have an acid reaction, 
it should be first neutralised cither by a solution of potash, or of 
carbonate of potash, or soda. The watery liquid obtained should 
be mixed with chloride of calcium or an^droos sulphate of cop- 
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per, in sufficient quantity, and submitted to a second distillation 
in a smaller retort, in a water-bath. The liquid obtained by the 
second distillation should be agitated with rather more carbonate 
of potash than it will dissolve, in a small tube provided with a 
stopper, and allowed to stand. A .stratum of alcohol, if present, 
will, after a time, float on the surface, and may be draw'n oft' by 
a pipette and examined. Tests. — 1. Alcohol has a hot pungent 
taste, a peculiar odour, and is very volatile. 2. Absorbed in 
asbestos, it burns with a pale blue flame, which deposits no car¬ 
bon on white porcelain; and when burnt in the mouth of an 
inverted test tube, containing a few drops of solution of baryta, it 
produces a well marked deposit of white carbonate of baryta. 
Lime water may be substituted for baryta in this experiment. 
Carbonic acid and water arc the sole products of its combustion. 

It dissolves camphor. 4. It sets free green oxide of chro¬ 
mium when boiled with a few drops of a saturated solution of 
bichromate of potash mixed with sulphuric acid. (Dr. Thomson, 
in Monthly Jour. Med. Science, Dec. 1840, p. 412.) 

Objections. —Ether, pyroxylic 8j)irit, and methylated spirit pro¬ 
duce the Siiine results with some of the tests (2, 3, 4). Ether is 
known by its odour and the yellowness of its flame when burnt on 
asbestos, as well as by a smoky deposit on white surfaces. Py¬ 
roxylic spirit is also known by its powerful and peculiar odour. 
It reduces chromic acid to oxide of chromium (4) in the cold. 
It burns with a smoky flame. Methylated spirit is alcohol con¬ 
taining about ten per cent, of pyroxylic spirit. 

1 have found that the following modification of the chromic 
test (4) will alh)W of the detection of a quantity of alcohol too 
stuall for separation by the process above mentioned. Make a 
mixture of strong sulphuric acid and a saturated solution of 
bichronuite of potash : moisten with this mi>(ture a few fibres of 
asbestos, and inclose them in a ghiss tube connected with the 
retort or vessel in which distillation is carried on. The smallest 
])ortion of alcohol-vapour passing over the asbestos, immediately 
renders it green, by converting the chromic acid to oxide of 
chromium. This may serve as a trial test or for evidence, ac- 
coi'ding to circumstances. The tube may be removed, and the 
condensed vapour collected for the application of the other tests. 
Ether and pyroxylic spirit produce a similar result. 

From lapse of time, the eft’ects of treatment, or absorption and 
elunination, there may be no trace t)f alcohol in the stomach or 
intestines, nevertheless the person may have died from the effects. 
In a case, fatal in eight hours, which occurred to Dr. Geoghegan, 
no alcohol was found in the stomach (p. 724). One cause of 
failure may sometimes be traced to the distillation being re¬ 
stricted to a portion of the contents. It is advisable to distil 
the whole, as, if necessary, the distillate or the residue can be 
examined for other poisons. 
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In Hue tissms. —Alcohol is undoubtedly absorbed, and may be 
detected in the blood, urine, and soft organs or tissues. (See 
p. 73.) The odour of alcohol has been perceived in the brain or 
in serum effused in the ventricles. Dr. Bradley inspected, six 
hours after death, the body of a man who had died from the 
effects of a large quantity of alcohol. About eight or ten ounces 
of dark fluid blood escaped from the sinuses of the brain; this 
organ exhibited great congestion. There was slight extravasa¬ 
tion in the corpora striata, and some serum was effused in the 
lateral ventricles. This serum, had a strong and well-marked 
alcoholic odour. (North. Jour. Med. June, 1845, p. 64.) Dr. 
Christison and Dr. Percy have in three cases separated alcohol 
from the brain by distillation, and the latter has succeeded in 
detecting it in the liver, blood, urine, and bile (see p. 73). The 
surplus only will be found in the blood, as no doubt a portion 
undergoes oxidation in that fluid. The blood may be distilled in 
order to obtain either alcohol or the product of its oxidation, 
aldehyde, which has a peculiar odour, and easily decomposes by 
heat a solution of nitrate of silver, causing a deposit of nietallic 
silver. Buchheim has recommended a delicate process tor detect¬ 
ing alcohol in small quantity in the blood or tissues. This is 
based on the conversion of the vapour of alcohol to aldehyde and 
acetic acid, by passing it over platina-black contained in a pla- 
tina or silver tray. He advises that as much of the fluid as can 
be obtained (neutralized by solution of potash, if acid), or as 
much of the solid tissues as can be procured (cut to pieces), should 
be introduced, with a small quantity of water, into a capacious 
retort, and distilled at a water-bath heat. The ticck of the retort 
should be but slightly inclined, and wide enough to admit a shal¬ 
low platina tray, about half an inch wide and two inches long. 
The platina-black is placed in the tray, and hanging over each 
end of the tray is placed a slip of litmus paper, moistened with 
distilled water, — the papers being in contact with the platina- 
black in the tray. The tray is now pushed forwards to the 
junction of the neck with the body of the retort. As alcohol is 
volatilized before the water, so soon as drops of liquid begin to 
condense about the neck of the retort, it will be observed, if 
alcohol is present in the vapour, that the litmus paper at the 
further end of the tray will be reddened (owing to the production 
of acetic acid), while the paper nearer to the body of the retort 
will remain blue. If any acid should be distilled over in the 
vapour, this paper will also be reddened: but as the liquid or 
solid, moistened with water, should be previously neutralized by 
potash, the escape of acid vapours will be thereby prevented. 
If no reddening of the paper occurs, no alcohol is present; if 
it is rapidly reddened, the tray may be removed and the liquid 
product collected by the usual process of condensation in a cool 
receiver. It may be then rectifled by carbonate of potash, and 
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examined by the tests described p. 728. This is, therefore, an 
addition to the usual process. Excepting alcohol, ether, or 
wood-spirit, no liquid is known which will produce this effect 
with platiria-black. The two last may be identified by the odour. 
The ordinary products of putrefaction do not prevent this con¬ 
version of alcohol to acetic acid. 

This process is open to the objection that ether and pyroxylic 
spirit will produce similar effects: hence it does not present any 
advkefage over the chromic process above described (p. 728), 
except under one condition. If the contents are putrefied, sul¬ 
phuretted hydrogen may be evolved, and reduce the chromic acid: 
but it will produce no fallacy with the platina-black. To guaril 
against this source of error in the chromic process, it will be neces- 
sarv to test the vapour by paper impregnated with a salt of lead. 

Poisoning of alcoholic liquids .—Instances have occurred in 
which alcoholic liquids have been made the vehicles for adminis¬ 
tering powerful poisons, such as opium, prussic acid, stramonium, 
tobacco, mix vomica, or coeculus indicus. Persons have been 
thus reiulcrcd insensible; and in this state have been robbed or 
murdered. Such cases may commonly be recognized by the 
fact that the symptoms, when known, are of far too severe a 
character to be referable to the small quantity of alcoholic liquid 
taken. Tincture of opium is not unfrequently administered in 
this way: and in such a case there may be some difficulty in 
deciding whether the symptoms of intoxication were due to the 
drug or to the spirit. In such cases alcohol may be found in 
the stomach, although not the cause of death. 

ETHER. 

Ether-vapour. Symptoms. —It has been long known that the 
vapour of ether acts on the brain and nervous system like a 
jiowcrful narcotic. Orfila mentions the case of a young man 
who was thrown into a state of insensibility by reason of his 
having respired ether-vapour. He remained for several hours in 
an apoiilectic condition, and would have died but for his removal 
to fresh air and the application of proper means for his recovery. 
(Toxicologic, od. 4eme, 1843, ii. 332.) Dr. Christison quotes a 
similar instance in which a female was found lying in her bed 
quite dead, in consequence of her having respired, daring the night, 
an atmosphere strongly charged with ether-vapour. On inspec¬ 
tion, the stomach was found reddened internally, and the lungs 
were gorged. (Op, cit. 965 ; also, Ed. Med. and Surg. Journal, 
XXXV. 452.) The poisonous effects of the vapour have been there¬ 
fore known for a long time, although the attention of the profes¬ 
sion has been only of late years particularly drawn to the subject. 

The vapour of ether is very heavy (sp. gr. 2*58), and possesses 
a strong odour at all temperatures. It is diffusible and volatile, 
properties which are more favourable for the operation of this 
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liquid in the state of vapour, than for the action of alcohoL 
When the vapour is respired, it enters the blood in the pul¬ 
monary vessels, and the effects are almost immediate. The 
person falls into a lethargic condition, the breathing becomes 
slow, deep and stertorous, the skin pale and cold, the face livid, 
the lips assume a darker hi^, the pulse is quickened, the eye is 
glassy and the pupil dilated and fixed : hut the late Dr. Snow 
found the eye sensible to light in all the stages of etherization : 
the muscles of the body are flabby and relaxed. A small 
quantity of ether introduced into the blood through the lungs, 
l)roduces these striking symptoms in from two to four minutes ; 
and if fresh air be substituted as soon as unconsciousness begins, 
they disappear just as rapidly. In a more advanced stage the 
j>ulse slackens, and the temperatnre of the body rapidly falls. 
Half an ounce of ether, or even less, inhaled in the form of 
vapour, would produce a much more powerful effect on the 
system, than one or two ounces taken into the stomach as a 
liquid. The sudden cessation of the symptoms, and the restora¬ 
tion of sensibility, are owing to the rapid elimination of the 
vapour through the lungs. If the respiration of the vapour be 
prolonged for from ten minutes to half an hour, there is coma, 
the pulse sinks, and there is some difficulty in rousing the person. 
The after eflTccts are also more serious,— there is exhaustion, a 
feeling of stupefaction, with other unpleasant narcotic symptoms: 
but occasionally the patient has fallen into a quiet sleep. The 
most remarkable effect in those who suffer under this form of 
poisoning is the apparently complete paralysis of the nerves of 
sensation : for the most painful operations have been often borne 
by persons in this state without any consciousness of pain. In 
some instances, unpleasant sensations are stated to have been ex¬ 
perienced, probably the result of association, for no consciousness 
whatever has existed that an ojieration had been performed. 
Another singular fact is, that although there is a general re¬ 
laxation of the limbs, there is stHl a power of moving them, and 
the senses have been preserved while general sensation has been 
lost. It is also remarkable that the involuntary muscles do not 
partake of this relaxation. The vapour has varied in its effects 
according to habit, idiosyncrasy, and other conditions. Some 
persons appear to have suffered no particular symptoms : it has 
failed to throw them into a lethargy. This has probably arisen from 
its having been imperfectly breathed : others have suffered from 
irritation of the lungs, some have become intoxicated, and 
others, again, have become so excited by it, as to require forcible 
control. In young persons, nausea and vomiting have been 
noticed among the symptoms. As a general rule no dangerous 
effects appear to have followed the respiration of this vapour for 
surgical purposes ; but this inference has been chiefly drawn 
from those cases in which it had been cautiously administered 
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for a short period ; and probably there was no tendency to con¬ 
gestion of the brain or lungs. The narcotic effects are produced 
in three, and on an average in five minutes. In cases of pro¬ 
longed respiration of the vapour, serious symptoms, and even 
death, have resulted. Dr. Bigelow found that a young man 
who respired ether-vapour for thi*y-fivc minutes, nearly sank 
under the effects. The pulse fell, the respiration became slow, 
the skin cold, and there was the most perfect insensibility. Cold 
affusion was employed for ten minutes without effect, and the 
ambulatory treatment, adopted in poisoning by opium, was then 
resorted to. In about half an hour he was able to lift up his 
head ; but he did not recover his consciousness for an liour. 
(Lancet, Jan. 2,1847, p. 7.) As in the case of all aerial poisons, 
the protracte<l respiration of ether-vapour must tend to render 
recovery difficult, by thoroughly impregnating the blood with 
the poison. Large dogs have been observed to lose the power of 
sensation in eight minutes : and they died if the action of the 
ether was continued for forty-five minutes. 

Appearances .— In the case of a man who died in about ten 
minutes from the effects of the vapour, on inspection twenty, two 
hours after death, the brain, lungs, heart, kidney.^, and spleen, 
when cut into, gave out a strong odour of ether. Tlic blood in 
the vessels was of a very dark colour, liquid, and of a viscid 
character. The posterior part of the lungs was strongly con¬ 
gested with dark-coloured blood ; and in the anterior portion of 
the organs a frothy mucus was found filling the air-tubes. The 
mucous membrane of the whole of the air jiassages was deeply 
injected (Med. Gar-, vol. 41, p. 432). On examining the bodies 
ol' animals thus poisoned, the principal appearances have been 
great congestion of the vessels of the membranes (pia mater) and 
of the sinuses of the brain, the substance being but little altered. 
The vessels of the upper part of the spinal marrow have been 
observed to be especially distended with dark-coloured blood. 
Both sides of the heart have beftn found filled with dark blood; 
the liver and kidneys gorged; the spleen not always congested ; 
the blood black and liquid throtighout the body. The cause 
of death in these cases may be assigned partly to the want of 
aeration of the blood by oxygen, and its accumulation in this 
impure state in the brain ; and partly to a directly poisonous 
action of the absorbed vapour, only manifested by its employment 
for a long period. In order to prevent this, it has been advised 
to allow the patient to breathe air occasionally, and to alternate 
the respiration of pure air with that of the vapour ; but, unless 
there is a complete restoration of sensibility and consciousness, 
the poison must go on accumulating in the system, and if the 
person be allowed to recover thus completely, it may be regarded 
as a commencement of its poisonous action de novo ;—if not 
thus allowed to recover, he is in danger of sinking under its 
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effects. The continued administration of morphia or strychnia, 
at intervals so short as not to allow of a recovery from each suc¬ 
cessive dose, must cause an accumulation in the system, and 
lead to fatal results. It is so with ether-vapour, and experience 
now points to the propriety ^f withdrawing its use altogether, in 
those cases in which the administration of it would require to be 
protracted for a long period in order to prodvicc narcotic effects. 
The fact that hundreds have recovered without ill effects dtiring 
its temporary employment for the extraction of teeth, or similar 
operations, has of coarse no bearing on this question. A man 
may breathe a mixture of carbonic acid or sulphuretted hydrogen 
with air for a few minutes: but he would die if he was compelled 
to respire it for half an hour longer. The vapour is so insidious 
in its oi)eration that it may be respired during natural sleep 
without rousing the individual, and there is no doubt that it 
might thus bo used as a ready means of destruction for the 
young and the aged, (Gaz. Med. Sept. 11, 1847, p. 725.) 

In a case reported in the Medical Gazette, the death of a man 
was occasioned by the respiration of the vapour at intervals, for 
a period of only ten minutes during an operation. He recovered 
from the comatose effects ; but there was no tendency to reaction, 
and he gradually sank, and died on the second day. It was re¬ 
marked in this case that there was great flaccidity and general 
.relaxation of the muscular system, and the arteries which were 
divided during the operation (lithotomy) appeared to have lost 
all their contractile power. On inspection, there was membranous 
congestion of the brain ; the lungs were engorged at the back 
part; the heart was flaccid, of a natural size, and nearly emptj*; 
the left kidney pale, the righ| congested. The blood was ])cr- 
fectly fluid. (Med. Gaz. vol. xxxix. 414.) A similar case was 
juivately communicated to me by an eminent London surgeon, 
in which he stated that there could be no doubt of the vapour 
having been the direct cause of death. The patient sank after 
the operation, under symptoms which in similar circumstances 
he had never before witnessed. In the Medical Gazette there is 
reported another case (vol, xxxix. p. 585) in which the vapour was 
administered to a female, for a period of thirty-five minutes. She 
recovered her senses, but did not rally from the operation. She 
complained of numbness in the feet and legs, and the secretions 
were suspended. She died the following day. On this occasion the 
vapour appeared to induce a perfect state of paralysis of the brain 
and nervous system. On inspection, the lungs were slightly con¬ 
gested posteriorly ; the heart was flabby, and contained less blood 
than usual; the brain was healthy, its membranes were rather 
congested, and the blood was generally in a liquid state. In a 
case which occurred to Mr. Eastment, there was no disease, nor any 
particular state of the body, to account for death. Amputation 
w'as performed for compound fracture of the thigh; the ether 
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was inhaled by the patient, a boy set. 11, for about ten 
minutes. After the operation he was not only greatly exhausted, 
but in a state of apparent intoxication. There were alternate 
manifestations of excitement and depression of the sensorial 
powers, at one time resembling delirium, at another syncope, 
and again passing into violent intoxication, until death took 
place three hours after the operation. (Med. Gaz. xxxix. 632.) 
The symptoms were here such as might be expected from the 
poisonous effects of ether, and unlike those which usually attend 
collapse from an operation. 

These facts, then, show that the respiration of this vapour, 
even for so short a period as ten minutes, may be in some 
instances attended with fatal consequences. Whether the vapour 
was properly administered or not, -is, in relation to legal 
medicine, not so much the question as whether it caused death! 
In any case the inhalation of this vapour must be looked upon 
as temporary poisoning, with, cretcris paribus, a better chance of 
recovery than exists in most other instances of aerial poisoning. 

Ether is said to produce its narcotic effects, when administered 
as a vapour by the rectum, without the production of those dis¬ 
tressing symptoms which often accompany the first attempts at 
breathing it. (See Med. Gaz. xxxix. 950.) 

Liquid Ether. Symptoms and effects. — The effects produced on 
the system by liquid ether, are not unlike those occasioned by 
alcohol. Orfila found‘that about half an ounce of sulphuric 
ether, administered to a dog, caused, in a few minutes, a dis¬ 
position to vomit. This was followed by giddiness, and in ten 
minutes by an entire loss of power in the muscles. The 
breathing was])ainful and hurried, |>ut there were no convulsions. 
After a slight abatement in the symptoms, the dog fell into a 
state of insensibility and died in three hours. The whole of the 
mucous membrane of the stomach was of a blackish-red colour, 
and* with the other coats intensely inflamed. There was slight 
inflammation of the duodenum ; but the rest of the alimentary 
canal was in a healthy condition. The heart contained black 
blood partly coagulated ; the lungs were gorged with fluid blood. 
(Op. cit. ii. 531.) 

Ether in moderate doses, has a hot burning taste, and produces 
during swallowing a sense of heat atid constriction in the throat. 
It causes, like alcohol, great excitement and exhilaration, with, 
subsequently, intoxication, but persons may become habituated 
to it ; and thus after a time it may be taken in very large 
quantities with comparative impunity (see p. 89). The medi¬ 
cinal dose is from half a drachm to two drachms. Dr. Buchanan 
has known seven drachms of it taken at once : it produced at 
the pit of the stomach an uneasy sensation of heat and pain, 
which only the callous stomach of a dram-drinker could with¬ 
stand. (Med. Gaz. xxxix. 715.) In 1846, a young man was 
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brought before one of the London Police-magistrates, in a 
stupiiied state ; to those present he appeared to be intoxicated. 
It was proved in evidence that he was in the habit of taking 
ether, and that he was then labouring under its effects. It 
appears that he frequented the shops of druggists, and swallowed 
this liquid in large doses. 

Fatal dose .—There is no instance reported of ctlicr having 
caused death when taken in the liquid form ; but it has 
never been swallowed at once in a large dose like alcohol. It 
does not admit of dilution with water to the same degree as 
alcohol, and therefore it acts, cteteris paribus, as a more violent 
local irritant. It requires ten parts of water to dissolve one of 
ether : hence, unless, as Dr. Buchanan has remarked, the water 
is in very large proportion, it does not render the ether palatable 
to most persons. It is at present impossible to give any precise 
opinion respecting tlie smallest quantity of this liquid which 
would destroy the life of an adult. The quantity of ether-ru^oi/r 
required to produce comjdete insensibility varies from six 
drachms to one ounce in the adult, and in children in the same 
proportion according to their size. The quantity required to 
keep up insensibility is seldom greater than that which induced 
the state of etherization. 

Treatment .—In reference to the vapour—the failure of the pulse, 
with stertorous breathing, frothing at the mouth, and great lividity 
of the face are signs of danger. The ether should be withdrawn, 
the face, and neck exposed to a free current of air, and cold 
water dashed upon the skin, although, from the suspension of 
sensibility, stimulants produce little effect. Artiffcial respiration 
should be resorted to when the breathing has ceased. 

Analysis. — Ether is at onctf identiffed by its powerful odour, 
even in the smallest proportion. 1. It is highly inffainmable, and 
bums with a yellow smoky flame, producing carbonic acid and 
water. 2. When shaken with its bulk of water, only a small portion 
is dissolved, the rest floats on the surfaee. If taken in the liquid 
form, it may be separated from the contents of the stomach by 
distillation, and the product rectified by redistillation with 
carbonate of potash at a temperature of about 120°. 

Hoffman's liquor is a mixture of alcohol and ether. This may 
be easily examined by agitating it with half its bulk of water ; 
the ether (beyond about one-tenth of the quantity of water used) 
rises to the surface and may be drawn off by a pipette. The 
alcohol is dissolved and retained by the water ; this liquid may 
be procured by distillation with carbonate of potash or fused 
chloride of calcium, and its properties then tested. 

Organic liquids. The tissues. — When death has taken place 
from ether-vapour there is a strong odour throughout the body, 
if the examination is recent. The quantity absorbed by the blood 
is small and it is probably partially converted to aldehyde in that 
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liquid. There can be but little hope of success in attempting to 
procure it from the blood or the soft organs by distillation, 
although M. Flandin states that he has extracted it from the 
blood. Whether ether be taken in the form of liquid or breathed 
as vapour, there is no doubt that it is absorbed and circulated 
with the blotxl : in the latter state, with great rapidity. liL 
Amussat noticed in his experiments on animals, that after pro¬ 
longed inhalation the arterial blood lost its red colour, and 
became black. The bright arterial tint was, however, soon 
resumed on suspending the process. Ether, besides rendering 
the blood black, causes it to become more liquid. The change in 
this fluid is very much like that which is observed in fatal cases 
of asphj'xia. (Gaz. Med. Sept. 11, 1847, p. 725.) 

When ether has been taken as a liquid and has caused death, 
it may be separated from the contents of the stomach by the 
process described for alcohol (ante p. 727). The chromic process 
applied to the vaj>our daring distillation will enable the analyst 
to detect a minute quantity, and the odour may be easily dis¬ 
tinguished from that of alcohol or pyroxylic spirit. 

CHLOROFORM. 

C/iloroform-vapour. Symptoms. — The symptoms which the 
vapour of chloroform produces are very similar to those produced 
by the vapour of ether; but the person passes much more rapidly 
into a coraidetc state of insensibility and general relakation. 
From being at first excited, he becomes motionless, — the pupils 
of the eyes are widely dilated,—the sphincters lose their contractile 
power,—the face is pale, sometimes livid; the lips are congested, 
the breathing is slow, after a time stertorous, the surface cold, and 
the pulse gradually sinks. There is an entire loss of sensibility. 
The sinking of the pulse in some cases is so sudden as to expose 
the patient to death by syncope (Med. Gaz. xl. 1036). In other 
instances violent convulsions have supervened, even when the 
dose has been only from half a drachm to a drachm. These 
effects may be occasionally aggravated by idiosyncrasy, or by 
latent organic disease. The fatal effects of the vapour arc likely 
to be manifested when it is breathed rapidly and unmixed with 
air. There is no doubt that in a concentrated state chloroform 
is a powerful cerebral poison. It is absorbed into the, blood, 
which it darkens, as in cases of asphyxia, and is thus circulated 
throughout the system. The blood is probably directly poisoned 
by it. The effects produced by this vapour come on insidiously ; 
n person who breathes it in the absence of assistance, is thus 
rendered powerless, and may die with the mouth over the 
inhaler. Several deaths of this accidental kind are recorded. 
(See Med. Times and Gazette, Nov, 21, p. 533.) 

Appearances. — Congestion of the vessels of the brain and its 
membranes has been met with, but not uniformly; the lungs 
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congested, or in an apoplectic condition ; the heart flaccid, and 
the cavities freqilently empty, or containing but little bloo^; in 
some cases the right cavities have been found greatly distended ; 
the blood generally dark in colour, and very fluid, sometimes 
mixed with air bubbles. These are the principal appearances. 
Among fifty fatal cases recorded by Dr. Snow, it appears that 
thirty-four inspections were made. In three the state of the lungs 
is not mentioned; in four they are said to be normal, and in 
twenty-seven there was engorgement of the lungs, ot^of the right 
side of the heart: in the majority both these conditions were met 
with (Med. Times and Gazette, Oct. 23, 1858, p. 431). In some 
cases the ca\ities of the heart have been found empty. Conges¬ 
tion of the liver, spleen, and the kidneys is not unusual. 

Fatal cases have been proportionally much more numerous 
from the use of chloroform vapour than from ether vapour. In 
some of these, latent morbid conditions of the heart or brain may 
have led to the unfortunate result; in others, the improper mode of 
administering the vapour. But there have been undoubtedly cases 
in which, with the exercise of proper skill and care, death has still 
occurred. A girl, set. 15, had the vapour administered to her on 
a warm cloth. The quantity of chloroform used was about one 
drachm. In about half a minute, she became insensible—the lips 
were suddenly blanched, and it was observed that one arm was 
rigid. The respiration was quick, but there was no stertorous 
breathing. The patient suddenly spluttered at the mouth, as if in 
an epileptic fit. Attempts were made to revive her, but she was 
dead in from two to three minutes after commencing the inhalation. 
On inspection, the lungs were found greatly congested. There 
was a bloody froth in the air-passages, mixed with mucus : — 
the epiglottis was reddened. The brain and its membranes 
were more congested than usual, and the ventricles contained 
more than the usual quantity of scrum. The abdominal viscera 
were also highly congested. (Med. Gaz. xli. 250-254.) These 
appearances correspond to those observed in the action of the 
vapour on animals. In a case that occurred to Dr. Jamieson, in 
which the quantity inhaled was probably three or four drachms, 
the appearances of general congestion were similar (Med. Gaz. 
xli. p. 318); it was remarked that the mass of blood was 
darker than natural, and that it was fluid and unusually thin. 
The muscles were also darker than ordinary. 

As in cases of alcoholic poisoning, death may take place from 
secondary causes after apparent recovery. A gentleman, ast. 49, 
had the vapour administered to him to the pmount of six drachms, 
for the purposes of a surgical operation. The state of insen¬ 
sibility was continued during eight minutes. Consciousness was 
completely restored after the operation, and the patient con¬ 
versed freely. In the course of the day he experienced unplea¬ 
sant sensations in his head, and he passed a restless night. The 
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next morning the pulse was 100, and rather full, and he seemed 
drowy. In the afternoon he became comatose, and in spite of 
treatment he died about forty hours after the administration of 
the chloroform. On inspection twelve hours after death, there 
was great congestion of the brain, with some effusion of serum. 
It is probable that in this case death was accelerated, if not 
caused, by chloroform. (Kesteven’s Quarterly Report on Toxi¬ 
cology, Med.-Chir. Rev., April 1854, p. 582. Case by Dr. King, 
in Ed. Med. and Sm^. Journal, Jan. 1854.) Another case of 
death subsequent'to apparent recovery has been reported by Mr. 
Lane, Surgeon to the Lock Hospital. (Med. Times and Gaz. 
June 3,1854, p. 672.) The patient was a youth, set. 18. Chloro¬ 
form was administered for the purpose of preventing pain during 
an operation. About two drachms were inhaled through a simple 
mouth-piece, by which the nostrils were left uncovered. Alter 
about six minutes, insensibility appeared to he coming on; the 
pulse was then of a good volume. There was nothing to indicate 
impending danger, when, after a few more inhalations, the pulse 
suddenly failed, became quite imperceptible, and the countenance 
assumed a pale and leaden hue. The inh^ations were stopped, 
and attempts at resuscitation were made. The pulse returned, 
as well as spontaneous breathing, and the countenance assumed 
a slight flush. In ten minutes these favourable symptoms ceased, 
the countenance became death-like, and the patient sank rapidly. 
On inspection the next day, there was great venous congestion 
in the brain and lungs. The heart was slightly enlarged, and 
the walls of the ventricles were thinned. The blood was of a 
dark colour, and universally fluid. There appears to have been 
nothing in the condition of this patient to account for the fatal 
effects of the vapour, (Seq also L’Union Medicale, Sept. 3,1857, 
No. 106.) 

Numerous fatal cases from the effects of chloroform vapour 
have been reported in various medical periodicals. The symp- 
ton)^ and appearances have varied but little from those above 
described. As it would bo impossible within the limits of this 
work to give any detailed account of the cases, I must refer the 
reader for additional information on the effects produced by this 
powerful agent, to the accurate reports of a few selected cases. 
(See Med. Times and Gazette, Oct. 9, 1852, p. 361; April 9, 
1853, p. 369 ; August 13, 1853, p. 173 ; Oct. 15, 1853, p. 407 ; 
Oct. 22, 1853, p. 422; Oct. 29, 1853, p. 461; Nov. 26, 1853, 
-p. 562; Lancet, June 4, 1853, p. 52^; Oct. 29, 1853, p. 410 ; 
£din. Monthly Jour. April 1850, p. 377; 1855-6, i. p. 524. See 
also communications by Dr. Snow; to the London Journal of 
Medicine, April, May, and June 1852; and Association Med. 
Jour. Feb. 11, 1853, p. 131.) These cases are well calculated 
to show that even in hands of experienced persons, and when 
all reasonable precautions are taken, chloroform vapour may in 
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a sudden and unexpected manner exert a fatal influence by sus¬ 
pending (paralysing ?) the action of the heart, or disturbing the 
functions of the brain and lungs. According to Dr. SncfW, the 
recorded cases of death from the inhalation of the vapour, up to 
1853, amounted to thirty-seven. (Med. Times and Gazette, 
Dec. 24, 1853, p. 665.) But he has since recorded the deaths 
of thirteen. Fatal cases still occasionally present themselves in 
spite of every precaution, and there are probably some the 
details of which do not come before the public or profession. 
ITie result of experience is, that in certain morbid conditions of 
the heart and brain the inhalation of this vapour even in ordinary 
doses is likely to prove fatal; and we further learn, from the 
examination of the fatal ca^s, that the morbid states of these 
organs which thus render the use of chloroform vapour dangerous, 
are not always ascertainable during life. In consequence of the 
effects of this vapour in rendering persons insensible and in¬ 
capable of offering resistance in assaults with intent to commit 
rape and othes felonies, the using of it for such a purpose has 
been made a felony by Act of Parliament (14 and 15 Viet. ch. 19, 
s. 3). 

A mixture of four parts of ether to one part of chloroform has 
been much used in the United States as a substitute for these 
liquids. One drachm of this mixture administered with due 
precaution (in vapour), caused death in a few minutes. (Med. 
Times and Oaz., Aug. 22, 1857, p. 198.) 

Liquid chloroform. — This liquid, when taken in a large dose, 
appears to affect the system like alcohol: but as a liquid it cannot 
be regarded as an active poison. I have elsewhere recorded a 
case communicated to me by Mr. Jackson, of Sheflield, in which 
a man swallowed four ounces of chloroform. He was able to 
walk for a considerable distance after taking this dose, but he 
subsequently fell into a state of coma — the pupils were dilated, 
the breathing stertorous, the skin cold, the pulse imperceptiWe, 
and there were general convulsions. He recovered in five d^s. 
(Med. Gaz. vol. xlvii. p. 675.) A private in a cavalry regiment 
in the United States swallowed nearly two ounces of chloro¬ 
form. He was seen ten or fifteen minutes afterwards; he had 
already vomited, and was found insensible, with stertorous 
breathing, and a pulse of about 60. The stomach-pump was 
employed, and some spirits of ammonia injected. The pulse 
became more feeble ; the breathing slower, and -the pupils were 
insensible to light. Tlie sutface became cold, and for a time he 
continued to get worse, the face becoming purple, while the pulse 
Avas intermittent, and hardly discernible. Two hours and a half 
after taking the poison, however, a gradual improvement com¬ 
menced, but sensibility did not return until four hours later. For 
several days be continued to suffer from great irritability of the 
stomach, and eventually he had an attack of jaundice. (Amer. 
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Journ. Med. Science, Oct. p 367; Med. Times and Gazette, Nov. 
28, 1857, p. 558.) In two cases, alarming symptoms have been 
prodiCbed by much smaller doses, and one of these proved fatal. In 
March 1857, a lady swallowed half an ounce of pure chloroform. 
In five minutes she was quite insensible, generally convulsed, the 
jaws clenched, the face slightly flushed, the pulse full and rather 
oppressed, and she foamed at the month. She vomited, and in 
twenty minutes the convulsions had left her; soon afterwards, 
she had a relapse, and did not recover for twenty-four hours. 
(Med. Times and Gaz. Dec. 12, 1857, p. 615.) The symptoms 
in this case appear to have been mixed with those of hysteria and 
epilepsy. The following case communicated to me by Mr. 
liiurseficld, of Brosely, in March 1M4, appears to be a clear 
case of poisoning by liquid chlorcnorm. A boy, rot. 4, was 
brought to him by his father in a state of total insensibility. It 
appears that ho had swallowed a drachm of chloroform, and soon 
afterwards laid his head on his mother’s lap and lost all con¬ 
sciousness. Mr. Thurseficld saw him about twenty minutes after¬ 
wards. He was then insensible, cold, and pulseless. Mustard 
plasters were applied to the legs; they acted well, but produced 
no impression on the sensibility. His breathing varied; it was 
sometimes natural, at other times stertorous. He became warmer, 
his pulse full and regular; and he continued three hours in this 
state, when he died quite calmly without a struggle, in spite of 
every effort made for his recovery. 

Fatal dose. Period of death .— In some cases death has taken 
place within two minutes from the commencement of inhalation. 
In one instance in which only thirty drops had been inhaled in 
vapour, the patient died in one minute, and in another so small 
a quantity as fifteen or twenty drops proved speedily fatal. 
(Table of fatal cases by Dr. Warren, U. S. p. 23.) Chloroform, 
therefore, operating through the lungs, has destroyed life more 
rapidly, and in a smaller dose, than any other poison known. Its 
failtl effects are sometimes suddenly produced after the with¬ 
drawal of the vapour. In one case witnessed by a friend, the 
heart suddenly ceased to beat four minutes after the vapour had 
been withdrawn. The digital arteries which had been divided 
in the operation, suddenly ceased to bleed. The man was dead. 
The smallest dose which has proved fatal in the liquid state, was 
in the case of the boy (supra), who died in three hours. A 
medicinal dose of liquid chloroform varies from five to twenty 
minims or more, and the quantity in the form of vapour varies in 
an adult from one to four drachms, and even more, according to 
the effects produced; the state of health and other circumstances. 
In some cases a largo quantity is borne with impunity. Mr. 
Garner states that a lady breathed in his presence the vapour of 
more than an ounce and a half, and he ascertained that she had 
used for the relief of pain, as much as sixty-two ounces of liquid 
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chloroform in vapour in twelve days I (Med. Times and Gazette, 
Nov. 22,1866, p. 628.) In certain forms of disease (tetanus), large 
doses may be borne. In a case at Guy’s Hospital, more than a 
pint of chloroform was used in twenty-four hours. There is no 
doubt that the vapour is rapidly eliminated by the lungs, and 
unless the blood be overcharged at any one time, there appears to 
be no danger from these large doses. An instance of the remark¬ 
able uncertainty in the effects of chloroform vapour is furnished 
by a case which occurred to Dr. Roberts of Edinburgh. A lady, 
net. 36, who had frequently before taken chloroform without 
injury, insisted upon having it administered to her previous to the 
extraction of a tooth. A quantity of pure chloroform, equal to 
about one drachm and a half was poured from a bottle, she made 
about nine or ten inspirations of the vapour, and when in the 
act of asking for more chloroform, she suddenly gave a convul¬ 
sive start, made a stertorous inspiration, and with eyes and 
mouth open, sank to the floor. Every effort was made to restore 
her but without effect. The principal appearances met with 
after death, were congestion of the capillaries of the abdomen, 
the heart was small and its muscular substance tliin, the right 
cavities were gorged with dark blbod, the lungs were congested 
posteriorly, and the vessels of the brain were also congested. 
(Ed. Med. Jour. Dec. 1866, p. 624.) 

• Treatment .— As death frequently takes place suddenly from a 
suspension of the action of the* heart (syncope), the treatment to 
be pursued after the withdrawal of the chloroform vapour, con¬ 
sists in a free exposure of the face to a current of air, cold affu¬ 
sion, compression of the chest, and the maintenance of respiration 
by artifleial moans. The employment of stimuli, externally or 
internally, can be of little benefit, as sensibility is paralysed by 
the poison. There can be no antidote to a poison which is 
diffused through the whole of tlie blood. The only source of 
elimination is through the lungs; hence, as in poisoning by ef^hcr 
vapour, the only chance of restoration is in maintaining the act 
of breathing. The respiration of oxygen is not likely to bp of 
practical benefit. The patient will either have recovered or died 
before this can be used. In cases of an asphyxial kind, in which 
the heart continues to beat after respiration has ceased, there is 
great hope of recovery by resorting to artificial respiration, by the 
prone and rotation treatment recommended by the late I)r. Hall. 
(Med. Times and Gaz. April 7, 1858, p. 416; also June 26, p. 
662.) In poisoning by liquid chloroform, the stomach pump 
shoidd be employed. 

Analysia. — Chloroform is a heavy colourless liquid (sp. gr. 
1'484), neutral in its reaction, sinking in water in rounded 
globules, and only to a slight extent dissolving in that liquid. 
It has a fragrant odour like that of apples ; it is dissolved by 
alcohol and ether. It is very volatile, but not combustible. Like 
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alcohol it dissolves camphor. Nitric and sulphuric acids produce 
no change in it. It boils at 140®, and evolves a vapour whicli 
at a red heat is resolved into chlorine and hydrochloric acid. On 
this clFect a process has been suggested for separating it from the 
blood and tissues when it has proved fatal in the form of vapour. 
The liquid or solid supposed to contain chloroform, is placed in 
a Florence flask, to the neck of which is fitted a cork, perforated 
to admit a German glass tube of about one quarter of an inch in 
diameter, and from one to two feet long. The flask is heated by 
a water-bath. By wrapping wet filtering paper round the por¬ 
tion of this tube near the flask, the vapour may be condensed, 
and the chloroform collected as a liquid. To test the decomposed 
vapour, a piece of paper wetted with a solution of starch and 
iodide of potassium is introduced into a cool part of the tube, or 
exposed at the open end, and a portion of the tube between this 
point and the flask is then strongly heated by a spirit lamp. If 
chloroform be present chlorine is evolved, and the paper is rendered 
blue. If the chlorine comes over in large quantity, the blue colour 
is produced and rapidly destroyed. If the starch paper should be 
I>laced in a warm part of the tube or receive the heated vapour, the 
colour will not appear, so that the operation requires care. The 
decomposed vapour received on litmus paper will first redden 
and then discharge the colour. It will also produce a white pre¬ 
cipitate, with a solution of nitrate of silver (from chlorine, and 
hydrochloric acid evolved). In order to guard against any fallacy 
from the escape of acid vapours by distillation, the liquid should 
be previously neutralised by potash. The late Dr. Snow and 
myself examined by this process tlie blood of a boy, who had 
died in Guy’s Hospital from the effects of chloroform vapour, 
but without detecting any trace of this substance. There was 
no odour in the blood, and the result was negative. In Dr. 
Jamieson’s case (ante p. 737), the blood did not smell of chloro¬ 
form, but the bloody fluids yielded on distillation a small quan¬ 
tity of a volatile liquid, which had a strong chloroform smell. 

As chloroform is much more volatile than ether, and its odour 
is not so pungent, it is not so easily detected in the dead body by 
the smell. The body should be inspected as soon as possible, and 
any aulids or liquids intended for examination should be placed 
in well closed glass vessels. When chloroform has been taken 
as a liquid, it may be separated from the contents of the stomach 
by a water-bath distillation at 120°. Any water that may come 
over with it, may be separated by redistillation with chloride of 
calcium. It may be known by the properties described above, 
also by administering the vapour to a small animal. 

ahylenb: 

The vapour of this anscsthctic agent was introduced by the 
late Dr. Snow as a substitute for the vapour of chloroform. It 
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lias been found to produce a loss of sensibility without causing 
complete coma or stupor. Its use has already ied to at least two 
deaths ; and on the whole, it does not appear to be so safe an 
agent as chloroform vapour for surgical purposes. The only 
appearance met with was in one case an emphysematous state 
of the lungs or excessive dilatation of the air-cells (Med. Times 
and Gazette, April 4 and 18, 1857, pp. 332,381); and in the 
other, a distension of the right cavities of the heart with dark 
fluid blood. There was no congestion of the brain, and no 
smell of amylene perceptible in the body. (Med. Times and 
Gazette, Aug. 8, 1857, p. 133.) 

CAMPHOR. 

There is only one instance recorded in which camphor has 
proved fatal in the human subject : but it has on several occa¬ 
sions produced alarming symptoms, and would probably have 
destroyed life, had it not been early removed from the stomach. 
In the few cases that have been observed, its effects were some¬ 
what different, although both in man and animals they were 
referable to an impression on the brain and nervous system. 

Symptoms and appearances .—The following case is reported 
by Mr. Hallet, of Axminster. A woman swallowed in the morn¬ 
ing about twenty grains of camphor dissolved in rectified spirits 
•of wine and mixed with tincture of myrrh. In half an hour she 
was suddenly seized with languor, giddiness, occasional loss of 
sight, delirium, numbness, tingling and coldness of the extremities 
so that she could hardly walk. The pulse was quick and respi¬ 
ration difiScult, but she suffered no pain in any part. On the 
administration of an emetic, she vomited a yellowish liquid, 
smelling strongly of camphor. In the evening, the symptoms 
were much diminished, but she had slight convulsive fits during 
the night. The next day she was convalescent; the difficulty 
of breathing, however, continued more or less for several weeks. 
This is the smallest dose of camphor which appears to have been 
attended with seriot^ Symptoms. A man, let. 39, swallowed 
about thirty-five grains of powdered camphor, prepared for lo¬ 
zenges. In twenty minutes, giddiness and dimness of sight came 
on; and he fell from a chair in a kind of epileptic fit, which lasted 
about ten minutes. The limbs were cold, the pulse was frequent 
and scarcely perceptible when roused he had scarcely power 
to articulate. A quantity of a clear liquid, smelling strongly of 
camphor, was drawn off by the stomach-pump. The man did 
not recover for a week, suffering chiefly from general exhaustion 
and suppression of urine ; this latter symptom continued more 
or less for three months afterwards. There was no disorder of 
the stomach or bowels. Dr. Christison refers to a case in which 
thirty grains of camphor given in an injection produced numbness 
of the sculp, and other nervous symptoms. In two other instances 
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mentioned by him, in each of which forty grains had been taken, 
the symptoms were giddiness, chilliness, convulsive fits and de¬ 
lirium. In larger doses, symptoms of irritation make their ap¬ 
pearance. Dr. Siemerling of Stralsund, relates that a man, act. 
69, swallowed 120 grains of camphor, in order to relieve some 
rheumatic symptoms under which he was labouring. When 
seen three hours afterwards, he resembled a drunken person. 
He complained of burning heat in the mouth, throat, and stomach, 
—throbbing in the head, pains in the course of the spine and a 
ringing in the ears,—with the appearance of a dazzling light 
before the eyes: these symptoms were followed by convulsive 
twitchings, and insensibility. . In this state, he continued for an 
hour and a half, perspiring profusely. The man slowly recovered; 
but none of the camphor appears to have been ejected from the 
stomach. (Wildberg’s Jahrbuch, 1837, 3 B. 4H.) Three cases 
of poisoning by camphor are reported by Dr. Schaaf, one of which 
proved fatal. A woman gave about thirty grains (half a tea¬ 
spoonful) of powdered camphor to each of her three children as 
a vermifuge. Two of the children were respectively of the ages 
of three and five years, the third was an infant aged eighteen 
months. Tlie first symptoms were paleness of the face, with a 
fixed and stupid look. Delirium followed, with a sense of burn¬ 
ing in the throat, and great thirst. Vomiting, purging, and 
convulsions supervened, and in one child the convulsions w’cre- 
most violent. The two elder children, after suffering thus for 
three hours, fell into a comatose sleep, and on awaking the symp¬ 
toms passed off. The infant died in seven hours, not having 
manifested any return of consciousness from the first occurrence 
of convulsions. (Med. Gaz. xlvii. p, 219.) In this Journal the 
dose is erroneously stated to be 180 grains. For a report of the 
case see Journal de Chimie Medicale, 1850, p. 607. The severity 
of the symptoms is fully explained by the large quantity ad¬ 
ministered and the age of the children. In a dose of one drachm 
given in a clyster, camphor produced alarming symptoms. (Med. 
(iaz. xlviii. 552.) In a case reported in the Medical Gazette, 
(vol. xi. 772,) 120 grains were taken by a physician, and all 
that he experienced was, lightness in the head with great exhila¬ 
ration. There was no derangement of the stomach or bowels. 
He slept profoundly for some hours, and awoke very weak and 
exhausted. He also perspired greatly during his sleep. It is 
difficult to draw any conclusion from this case, as the quantity 
taken was conjectural; and the patient was not seen by any 
person while labouring under the effects of the poison. 

A case of poisoning by camphor would at once be recognised 
by the odour of the breath — a symptom which would attract the 
attention of a non-professional person. A woman took by mistake 
half an ounce of camphor dissolved in olive oil. She did not 
tliscover her error until a fellow servant detected the odour of 
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camphor in her breath. In about two hours and a half she was 
seen by a medical man. She was then delirious but gave rational 
answers when spoken to. She suffered no pain, but there was a 
feeling of giddiness : her face was pale, the pupils dilated, the 
countenance anxious, the hands and feet cold, the pulse 120 and 
feeble. Emetics were given and in the evening the woman had 
recovered. (Med. Times, June 10, 1848, p. 88.) Mr. Hill, a 
pupil, communicated to me, in May 1858, a case in which a lady 
labouring under insanity attempted suicide by taking camphor. 
She had at various times laboured tinder obscure symptoms with¬ 
out any suspicion of the cause : but it appears that on one occa¬ 
sion she took sixty grains of camphor. She was seized with 
convulsions, frothing at the mouth, paleness of the face, and a 
scarcely perceptible pulse. In ten minutes she began to recover. 

M. Kuspail has advocated the use of camphor in large doses 
as a universal remedy for disease. This rash practice has been 
in some instances attended with dangerous effects. A man who 
had taken in divided doses about sixteen grains in twenty-four 
hours, complained of a sense of suffocation, difficulty of breathing, 
sickness, and great anxiety, (Jour, de Pharmaeic, Fev. 1846, 
121.) In the same journal three other cases are mentioned, in 
which alarming effects followed the injudicious use of this drug. 
The largest dose of camphor that has been taken, was in a case 
which occurred to Wendt, of Breslau. Eight scruples (I CO grains) 
were swallowed by a drunkard, dissolved in spirit. The symptoms 
were giddiness, dimness of sight, delirium, and burning pain in 
the stomach. There was no uomtn'n^.* the man recovered ! This 
case shows, that camphor cannot be regarded as an active poison. 
(Wibmer, op. cit. iii. 212.) In Orflla’s experiments on animals, 
the mucous membrane of the stomach was found inflamed (ii. 
493). 

Treatment .—The free use of emetics and stimulants. 

Analysis .—The camphor would probably be found in the state 
of lumps, or dissolved in spirit. No difficulty will occur in 
identifying this substance, when it has proved fatal and is found 
in the contents of the stomach. Its presence would be imme¬ 
diately known by its powerful and peculiar odour, which has 
been perceived throughout the whole body in dogs poisoned by 
it. If it were diffused in the form of lumps or powder, these 
might be easily separated from the contents, owing to the great 
insolubility of this substance. In general, it might be expected 
that some portions would float to the surface of water, in which 
it is very insoluble. In a doubtful case, the solid contents of the 
stomach may be concentrated and treated with a large quantity 
of alcohol:—the alcoholic liquid filtered, and the camphor sepa¬ 
rated by adding water. It is a white polid,— possessing a well 
known odour,—easily dissolved by alcohol, and again separated 
by water,—entirely volatile without residue, and burning with a 
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rich yellow smoky flame. Camphor is soluble in chloroform, and 
this liquid may be used as a means of separation from organic 
liquids. 


CHAPTER 41 . 

TOBACCO — SYMPTOMS AND APPEABANCBS — CHRONIC POISONING 

-ANAXYBIB POISONING BY NICOTIHA PBOPEBTIKS OP 

THE ALKALOID COCCDLUB INDICUB SYMPTOMS AND 

EFFECTS-PICBOTOXIA — DARNEL SEEDS — POISONING OF 

BREAD AND BEER — POISONOUS MUSHROOMS — HENBANE — 
SYMPTOMS AND APPEARANCES — HYOSCYAMIA — LETTUCE 
OPIUM-WOODY NIGHTSHADE. 

TOBACCO. 

Sf/mptoms. —The leaves of the Nicotiana Tabacum, variously 
prepared, either as tobacco or snuff, exert a powerful action on 
the body, although fatal cases of poisoning by tobacco are by no 
means common. The effects which this substance produces, 
when taken in a large dose, either in the form of powder or in¬ 
fusion, are well-marked. The symptoms are faintness, nausea, 
vomitjng, giddiness, delirium, loss of power in the limbs, general 
relaxation of the muscular system, trembling, complete pros¬ 
tration of strength, coldness of the surface with cold clammy per¬ 
spiration, convulsive movements, paralysis, and death. In some 
ca.ses there is purging, with violent pain in the abdomen ; in 
others there is rather a sense of sinking or depression in the 
region of the heart, passing into syncope, or creating a sense of 
impending dissolution. With the above-mentioned symptoms 
there is dilatation of the pupils, dimness of sight, with confusion of 
ideas, a small, weak, and scarcely perceptible pulse, and difficulty 
of breathing. In Oct. 1855, a lunatic sailor swallowed from half 
an ounce to one ounce of crude tobacco, having, it is believed, kept 
it for some time in his mouth before he swallowed it. This was 
not known at the time of his admission into the asylum. After he 
had been placed in a warm bath he suddenly became insensible' 
and motionless, the whole of the muscles were relaxed, the only 
indications of life being a feeble respiration, and a pulse scarcely 
perceptible. The pupils of the eyes were strongly contracted. 
In half an hour violent convulsions of a tetanic kind affected the 
limbs. There was profuse purging and in the fluid evacuations 
some shreds of tobacco were found. This led to the knowledge 
that the patient had probably swallowed the poison. The 
stomach pump was used with slight amendment,—the pupils 
becaune dilated; the symptoms however reamed: there was 
vomiting as well as purging of mucus and blood with loud cries. 
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The convalsions recurred with brief remissions, the limbs being 
at intervals rigidly flexed upon the body : there was grinding of 
the teeth. The pulse was feeble and rapid—scarcely perceptiWe : 
the action of the heart was very irregular. The pupils were 
again contracted and insensible to light. These symptoms con¬ 
tinued until the patient died in a fatal syncope about seven hours 
after his admission. (Ed. Med. Jour. 1855<6, i. p. 643.) For 
three cases of poisoning by tobacco in which the persons recovered, 
sec Reil, Jour, fiir Toxicol. 1857, 2 H p. 568. 

Tobacco acts locally as a poison: thus, when applied to 
wounded, abraded, or diseased surfaces, in the form of powder, 
juice, or as a decoction of the leaves, it may occasion the most 
alarming symptoms, and even death.' (Orfila, ii. 404; also Pereira, 
Mat. Med. vol. ii. pt. L p. 579.) This fact is of importance, as 
some quack-remedies for skin-diseases are composed of tobacco. 

Appearances. — There have been but few instances in which 
the bodies of persons, poisoned by tobacco, have been inspected. 
In a case reported by Mr. Eade, a girl, mt. 18, injected as 
a clyster a decoction made by boiling three drachms of common 
shag tobacco in a pint of water. In half an hour she complained 
of faintness and feeling sick, and in another half hour she be¬ 
came quite collapsed, with cold sweats ; she vomited, was slightly 
convulsed, and died in an hour and a half from the time at which 
she injected the clyster. On inspection, the heart wa% foan<l 
very flaccid ; there were three drachms of black fluid blood in 
the ventricles. The stomach contained food, but had no un¬ 
usual appearance. The intestines presented no trace of inflam¬ 
mation or redness in any part, and there was no .smell of tobacco 
(thirty■’six hours after death) either in the intestines or in any part 
of the body. The head was not examined. (Med. Gaz. xliv. 
p. 823.) In the body of the lunatic whose case has been described 
(supr&), the following appearances were met with 40 hours after 
death. Cadaveric rigidity was very strongly developed. There 
was some congestion of the substance of the brain and the upper 
part of the spinal marrow (pons Varolii and medulla oblongata) 
The lungs presented no unusual appearance. The heart was 
empty, small, and contracted. In the abdomen the liver and 
kidneys were much congested. The mucous coat of the stomach 
presented several red patches. The intestines were contracted 
throughout and contained no faecal matter. The mucous mem¬ 
brane was of a red colour, partially abraded, and full; the 
intestines contained a mucous fluid tinged with blood. The 
mesenteric veins were distended with dark fluid blood. The 
bladder was contracted and empty. The blood was everywhere 
dark and liquid. (Ed. Med. Jour. 1855-6, i. p. 643.) Orlila 
found on examining the body of a dog killed by this substance, 
that the mucous membrane of the stomach was strongly reddened 
throughout. 
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Fatal dose. — Dr. M‘Gregor has seen some of the most severe 
symptoms follow the administration of an injection which con¬ 
tained only half a drachm of tobacco in the form of decoction. 
(Lancet, Aug. 30, 1845, 240.) Dr. ^l^is witnessed a case, that 
proved rapidly fatal, in which a decoction of tobacco had been 
used as an injection in the attempted reduction of strangulated 
hernia (Med..Jur. ii. 418); and several instances of a similar 
kind are recorded by other writers. Dr. Pereira considers that 
it would not be safe to use more than fifteen or twenty grains 
under these circumstances, and he quotes an instance from Dr. 
Copland, in which death was caused by an infusion of thirty 
(jrains. (Mat. Med. vol. ii. pt. i. p. 579.) The fatal effects of 
tobacco may follow very 8[)ccdily on its administration. Death 
has been known to take place in so short a period as three- 
<luartor3 of an hour; and a case which occurred to M. Tavignot 
is reported to have terminated fatally in eighteen minutes. (Brit, 
and For. Med. llev. No, xxiv. 562.) 

Tobacco is rarely administered medicinally in substance. In 
a dose of five or six grains. Snuff acts as a powerful emetic, and 
in larger doses it produces symptoms of poisoning. It is a 
remarkable instance of the effect of habit, that the quantity thrust 
into the nostrils, as a sort of morbid luxury, does not appear to 
produce any directly noxious effects on the system. The diurnal 
allowai)ce of many snuif-takers, introduced into the rectum in¬ 
powder, would most probably give rise to serious symptoms, in 
one whose system was not habituated to the use of tobacco. 
The "same may be observed of the practice of chewing and 
of smoking tobacco : in the latter case, the volatile oil of tobacco, 
ns well as nicocina, are brought into immediate contact with the 
mucous membrane, producing faintness, giddiness, and sick¬ 
ness, in those not accustomed to the practice. In two in¬ 
stances, in which a large quantity of tobacco was consumed by 
smoking, death was the result. This involves a question as to 
the chronic form of poisoning by tobacco. Drs. Prout, Laycock, 
and Wright, consider that habitual smoking is injurious to 
health, because it is liable to disorder the digestive functions. 
This is denied by others, on account of the difficulty of show¬ 
ing that the health of inveterate smokers is damaged by the 
habit, or that their lives are shortened by it. Dr. Front’s 
view appears to me, notwithstanding, quite reasonable. A 
poisonous substance like tobacco, whether in powder, juice, or 
vapour, cannot be brought in contact with an absorbing surface 
like mucous membrane, without in many cases producing dis¬ 
order of the system, which the consumer is probably quite ready 
to attribute to any other cause than that which would reader it 
necessary for him to deprive himself of what he considers not 
merely a luxury, but an article actually necessary to his ex¬ 
istence. The argument that cases cannot be adduced to show 
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direct injury to health, proves too much, for the same difficulty 
exists in respect to the habit of opium-eating. (On this subject 
see Med. Gaz. xxxviiL 590, and Lancet, Aug. 1845, 240.) A 
controversy of still more recent date in reference to the effects 
of smoking has taken place in the medical journals but nothing 
new has been elicited. It appears highly probable that in some 
instances nervous affections proceed from the inordinate use of 
tobacco in smoking. iChemist, Jan. 1856, p. 246.) 

Some doubt has existed whether the vapour of this substance, 
in tobacco-manufactories, is or is not injurious to the health of 
the workmen employed. M. Parent-Duchatelet considered that, 
after a time, it had no influence on health. The more recent re¬ 
searches of M. Melier have, however, led to the conclusion, that 
the vapours long respired are injurious. The primary effects 
are headache, nausea, languor, loss of appetite, and sleep; the 
secondary effects are manifested by a general disturbance of 
health. He attributes these symptoms to the nicotina which is 
volatilized. (Gaz. Med. Mai 3, 1845.) 

Poisoning by tobacco has not often given rise to medico-legal 
discussion. This is the more remarkable, as it is an easily 
accessible poison, and the possession of it would not, as in the 
case of other substances, excite surprise or suspicion. In June 
1854 a man was charged with the death of an infant set. 10 
weeks by poisoning it with tobacco. He placed a quantity of 
■tobacco in the mouth of the infant, with the view, as hq, stated, 
of making it sleep. The infant was completely narcotized ami 
died on the second day. It is probably more extensively used 
to aid the purposes of robbers than is commonly believed ; and 
there is reason to suppose that porter and other liquors sold in 
brothels, are sometimes drugged cither with tobacco or with 
snuff prepared from it. Scotch snuff is said to be used for this 
purpose. Dr. Ogston communicated a case of this kind to Dr. 
Christison (Op. cit. 850), in which tobacco was administered to 
a man in whisky, and he soon afterwards died in a state of in¬ 
sensibility, without being able to give any account of the circum¬ 
stances. Dr. Ogston detected nicotina in the contents of the 
stomach. An investigation took place in this metropolis, in the 
autumn of 1847, in which a man was charged with attempting to 
poison his wife, by administering to her snuff in ale. The woman’s 
life was saved by the speedy use of the stomach-pump.. The 
case was dismissed, as there was a want of clear proof of criminal 
intention. A question here arose as to what quantity of tobacco 
would destroy life. The medical witness is reported to have 
said, that a quarter of an ounce infused in a pint of liquid, would 
be sufficient to destroy three persons. This is no doubt true. 
Thirty grains have proved fatal, and twenty grains might even 
kill an adult. Many kinds of snuffs arc, however, extensively 
adulterated with various powders; some contain lime, and even 



Y50 


rOIBONIHO BY NICOTINA. 


red lead : hence they are not to he regarded as consisting of pure 
tobacco. 

Analysis. — Tobacco may be fonnd in substance in an organic 
liquid, or in the stomach: it may then be recognized by its 
odour, as well as by physical and botanical properties. Its 
jjoisonous effects are due to the presence of a peculiar volatile 
alkaloid, which, like conia, is liquid. It is called Nicotina, 
and, according to Dumas, it forms less than the 1-1000th part 
of tobacco. The late Dr. Pereira assigned a much larger pro¬ 
portion. According to him 1000 parts of Cuban tobacco yield 
8*64 of nicotina, of Virginian, 10, and of smoking tobacco, 3*86. 
(Mat. Med. voL ii. pt. i, p. 574.) 

Nicotina. —This is the poisonous alkaloid of tobacco. It is a 
deadly poison, like prussic acid, destroying life in small doses 
and with great rapidity. It also resembles prussic acid in the 
fact that it is a compound of carbon, nitrogen, and hydrogen, 
and it contains no oxygen. 1 found that a'S^bbit was killed by 
a single drop in three minutes and a half, ‘'in fifteen seconds 
the animal lost all power of standing, was violently convulsed in 
its fore and hind legs, and its back was arched convulsively 
(opisthotonos). A frothy alkaline mucus escaped from its 
mouth having the odour of nicotina (Guy’s Hospl. Reports, Oct. 
1858, p. 355). A case of poisoning by this alkaloid occurred in 
Belgium in 1851, and was the subject of a trial for murder. (Ann. 
d’Hyg. 1851, ii. p. 167 and 147.) The Count and Countess 
Uocarmi were charged with the murder of the Countess’s brother, 
ax M. FougnieSt by administering to him nicotina while he was 
dining with them at the Chateau of Bitremont. The poison was 
forcibly administered. The deceased did not survive more than 
five minutes, and was not seen living by any of the attendants. 
The possession of the poison, as well as the moral evidence, fixed 
the crime on the Count, and he was condemned and executed. 
The appearances after death were to a great extent altered or 
destroyed by the pouring of some strong acid (acetic) into the 
mouth and over the body of the deceased, in order to conceal or 
remove the odour of aicotina. M. Stas detected the poison in 
small quantity in the tongue, throat, stomach, liver, and lungs 
of the deceased, as well as in a wooden plank of the floor near to 
which he was sitting. A second case of poisoning by this 
alkaloid, and the only case recorded in this country, occurred in 
London as ah act of suicide in June 1858. A gentleman swal¬ 
lowed a quantity of nicotina from a bottle, and almost imme¬ 
diately afterwards was seen in the act of falling to the floor. 
He was carried to an adjoining room, but before this could be 
reached, he was dead. The symptoms noticed were that de¬ 
ceased stared wildly: there were no convulsions, and he died 
(]uietly, heaving a deep sigh in expiring. In producing these 
effects nicotina resembles prussic acid. The quantity of ni- 
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cotina taken, could not be determined. The deceased appears 
to , have been rendered immediately insensible, and to have 
died in from three to five minutes, after having taken tiie 
poison. The appearances observed were a general relaxation 
of the museles, prominent and staring eyes, bloated features, 
great fulness, with lividity about the neck. There was no 
odour resembling nicotina or tobacco perceptible about the 
body. When examined between two and three days after 
death, putrefaction hatl occurred especially in the course of 
the veins. The swelling of the neck was found to arise from an 
effusion of dark liquid blood. The scalp, as well as the mem¬ 
branes of the brain were filled with dark coloured blood. The 
lungs were engorged and of a dark purple colour. The cavities 
of the heart were empty, with the exception of the left auricle, 
which contained two drachms of dark coloured blood. The 
stomach contained a chocolate coloured fluid (reserved for 
analysis) : the mucous membrane was of a dark crimson red 
colour from the most intense congestion. There was no odour 
excepting that of putrefaction. The liver was also congested 
and of a purple black colour. The blood throughout the body 
was black and liquid: but in some parts it had the consistency 
of treacle. I found nicotina in small quantity in the contents of 
the stomach, also in the liver and lungs ; but as these organs 
had been placed in contact with the stomach, it could not be 
inferred that the poison had been absorbed and deposited in 
them. 

Analysis .—A sample of nicotina which I examined had a 
pale amber colour, and evolved a peculiar acrid odour, affecting 
ihe nose and eyes, resembling stale tobacco smoke. It bad the 
consistency of a thin oil, gave a greasy stain to paper, which soon 
disappeared, owing to its volatility. When heated on platina or 
on paper it burnt with a bright yellow flame, emitting a thick black 
smoke. It was powerfully alkaline, and imparted a strong al¬ 
kaline reaction to water. The aqueous solution, even when much 
diluted, retained the peculiar odour. Nicotina is dissolved by 
ixlcohol and ether, and the latter liquid wi|l remove it from its 
aqiKous solution. 1. Chloride of platina produces in the aqueous 
solinion an orange yellow crystalline precipitate. 2. Corrosive sub- 
limat^ives a white precipitate. 3. Arsenio-nitrate of silver gives 
a yell^ precipitate. In all these characters nicotina resembles 
ammonia differences, apart, from the odour, which is an im¬ 
portant distinction, are: 4. Iodine water gives a brown precipitate 
(in ammonia there is no precipitate, the colour is discharged). 
5. Tannic acid gives a whitish yellow precipitate (in ammonia 
there is no precipitate, but a red colour is imparted). 6. Gallic 
acid gives no precipitate (in ammonia it produces a pinkish red 
colour, rapidly changing to an olive green). 7. Sulphuric acid 
and bichromate potash produce a green colour by the liberation 
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of oxide of chromium. (See Guv’s Hospl. Reports, Oct. 185S, p. 
354.) 

Organic mixtures ,—To separate nicotina from the contents of 
the stomach, these should be digested infcold distilled water, 
acidulated with sulphuric acid in the proportion of a drop to an 
ounce. This liquid is strained, filtered, and the residue pressed. It 
is then to be evaporated to one half in a water bath—digested 
with its bulk of cold alcohol, filtered, and the alcoholic liquid 
evaporated in a water bath. The sulphate of nicotina is now 
dissolved out of the residue by a small quantity of water: the 
solution is rendered alkaline by potash and then shaken in a 
tube with its bulk of ether ; the ethereal liquid is allowed to 
evaporate in a series of watch glasses and if nicotina be present 
the alkaloid will be left in small oily looking globules. The 
odour may not be perceptible until the residue is heated, when 
its peculiar acridity will be brought out. A few drops of water 
should be added to the residue in each glass: it will then be 
found to be strongly alkaline: and the different tests may be 
ai)plied. It was by this process that I discovered the poison in 
the body of the gentleman whose case is above related. In 
reference to the rabbit killed by a single drop (supra), nicotina 
was found in the stomach and its contents: there was a trace 
found in half an ounce of the blood of the animal, and the poison 
was clearly detected after a week in the tongue and soft parts of 
the throat of the animal, but there was no trace of nicotina in 
the liver, heart, or lungs. 

COCCDLtrS INDICUS. 

Symptoms and effects .—This is the fruit or berry of the Meni- 
srEUMtTH CoccoLus {Levant Nut), imported from the East 
Indies. It contains from one to two per cent, of a poisonous 
alkaloid {Picrotoxia). The seeds, in powder or decoction, give 
rise to nausea, vomiting, and griping pains, followed by stupor 
and intoxication. There are, so far as I am aware, only twa 
well-authenticated instances of this substance having provc^ 
fatal to man. Scv^pal men suffered from this poison in 18^, 
near Liverpool : each'had a glass of rum strongly impregnj^d 
with Cocculus Indicus. One died that evening; the rc^^re- 
covered. (Traill’s Outlines, 146.) Of the second c^j^ the 
following details have been publ^hed. A boy, ast. jK. was 
persuaded by his companions to swallow two scrupMH'Ufine com¬ 
position used for poisoning fish. It contained Cocculus Indicus. 
Itn a few minutes he perceived an unpleasant taste, with burn¬ 
ing pain in the gullet and stomach, not relieved by frequent 
vomiting, — as well as pain extending over the whole of the 
abdomen. In spite of treatment, a violent attack of gastro¬ 
enteritis supervened, tuid there was much febrile excitement, fol¬ 
lowed by delirium and purging, under which the patient sank on 
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the nineteenth day after taking the poison. On inspection, the 
vessels of the pia mater were found filled with dark-coloured 
liquid blood. There was serous effusion in the ventricles of the 
brain, and the right lung was congested. In the abdomen there 
were all the marks of peritonitis in an advanced stage. The 
stomach was discoloured, and its coats were thinner and softer 
than natural. (Canstatt, Jahresbericht, 1844, v. 298.) 

Ixtndon porter and ale are considered, and in some instances 
with propriety, to owe their intoxicating properties to a decoction, 
or extract of these berries. The fraud is perpetrated by a low 
class of publicans. They reduce the strength of the beer by 
water and salt, and then give to it an intoxicating property by 
means of this poisonous extract. A medical man consulted me 
some years since, in reference to the similarity of cerebral symp¬ 
toms suffered by several of his patients in a district in London. 
It was ascertained that thej were supplied with porter by retail 
from the same house. The effects produced are remarkable : 
there is a strong disposition to sleep, and at the same time 
wakefulness. There is lethargic stupor, with a consciousness of 
passing events, but a complete loss of voluntary power. It is a 
kind of night-mare feeling, altogether different from healthy 
sleep. Cocculus indicus is sometimes used by robbers to intoxi¬ 
cate their victims, and to this form of intoxication, the term 
“ hocussing ” is applied. This Bul)6tancc is applied to no useful 
■purpose whatever, either in medicine or the arts ; and, under a 
proper system of mcdic|il police, its importation would be strictly 
prohibited. 

Cocculus indicus is sometimes used for the purpose of taking 
fislx. As it destroys them by poisoning them, it is a question 
whether the fish thus killed, can be safely eaten as food. M. 
Chevallier has examined this subject; and the conclusion to 
which he has come is, that, although instances may be cited of 
the fish being used with impunity as food, yet it must be re¬ 
garded as a dangerous practice. The result depends on the 
quantity of poison used ; thus, when from ten to fifteen grains of 
the berries were employed, and the fish was afterwards given to 
animals, the noxious effects were as strongly marked as if they 
had. swallowed the poison. (Ann. d’Hyg. 1843, i. 343.) 

The shell appears to act like an emetic, while the kernel, 
which contains picrotoxia, is the seat of the-poison. On 
this ground it has been contended that the entire seed or fruit 
is not legally a poison (see ante, p. 12). 

From the facts collected by Wibraer (Arzneimittel Menxs- 
permum), neither cocculus indicus nor picrotoxia, which forms only 
1-100th part of the kernel, appears to be possessed of very active 
properties upon large animals. Orfilg gave 3-38 grains of picro¬ 
toxia to a good-sized dog : it produced frequent vomiting, but 
the animal soon recovered. (Toxicologic, iL 501; see also a 
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paper by Dr. Glover, Lancet, Jan. 11, 1851, p. 47, and Ed. 
Month. Jdur. April 1851, p. 306.) 

IHcrotoxia .—poisonous alkaloid of this berry, is seen in 
fine white crystals, which have an intensely bitter taste. It is 
not very soluble in cold water, but is dissolved by boiling water : 
it is also dissolved by alcohol and ether. Caustic potash dis¬ 
solves it, forming a yellow solution, but it is not very soluble 
in acetic acid. Sulphuric acid turns the crystals of a deep brown 
colour, slowly changed to a deep green on adding a crystal or a 
few drops of a solution of bi-chromate of potash. Strong nitric 
acid dissolves picrotoxia, but produces in it no change of colour. 
When boiled with the sulphate of copper and potash, it reduces 
the oxide of copper, like grape-sugar, and thus in testing 
organic solids or liquids, it might be mistaken for sugar or sugar 
for the alkaloid. 

AnaJynis .—The best mcth'od of deeding it in alcoholic liquids 
consists in distilling the alcohol and examining the extract ; 
it will be found to be intensely bitter, and to produce, when 
taken internally, narcotic symptoms. It-has thus been detected 
in porter. The extract of a genuine alcoholic liquid loses its 
narcotic properties by ximplc distillation. 

DABNED SEEDS. (loLIUM TEMl’LENTUM.) 

Symptoms and Effects. —Poisoning by darnel is generally the 
result of accident from the intermixture of the seeds of this" 
grass with wheat or rye. The seeds are ground into flour and 
are eaten with the bread. From experiments on animals, and 
from a few observations on man, it appears that the seeds of 
darnel, whether taken in powder or in decoction, have a local 
action on the alimentary canal, and a remote action on the 
brain and nervous system. There is heat, with pain in the 
stomach, accom])anied by nausea, vomiting, and purging. 
These synjptonis are followed by languor, loss of vision, ringing 
in the ears, and giddiness. In order to ])rodace such serious 
effects, the poisonous grain must be taken in a somewhat large 
dose. So far as I can ascertain, there is no instance recorded of 
its having i)roved fatal to man ; and as much as three ounces of 
a paste of the seeds have been given to a dog, without causing 
death. (Wibmer, op. cit. Lolium.) 

In January 1854, Dr. Kingsley, of Roscrca, furnished me 
with the particulars of some cases in which several families (in- 

# ding about thirty persons) suffered severely from the effects 
bread containing, by accidental admixture, the flour of 
darnel seeds. The persons who partook of this bread staggered 
about as if intoxicated : there was giddiness, with violent 
trembling of the arms aqd legs, similar to those observed in 
delirium tremens, but of much greater intensity (the patients re¬ 
questing those almut them to hold them, and experiencing great 
comfort from this assistance being given to them); greatly im- 
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■paired vision, every object appearing of a green colour to the 
sufferer ; coldness of the skin, particularly of the hands and feet; 
great prostration of strength, and in several cases vomiting. 
Under the free use of stimulants and castor oil the whole of the 
patients were convalescent on the following day, but much 
debilitated from the effects of the poison. 

In one instance in which darnel seeds were mixed in the pro¬ 
portion of one-tenth part with rye, the persons partaking of the 
bread suffered from giddiness, headache, nausea, vomiting, 
deafness, and cramps. (Medical Gazette, xlv. 872; Ann. d’Hyg. 
1853, ii. p. 147.) Among the symptoms in other cases there 
has been noticed a sense of burning heat in the mouth and throat, 
with confusion in the head, trembling, and a small irregular 
pulse. (See Ed. Monthly Jour. Aug. 1850, p. 180.) When 
the.se symptoms attack simultaneously many persons who piu'takc 
of the same bread there is strong ground for suspicion. 

A similar accident occurred in Germany, the seeds of the 
darnel having become mixed with those of barley and made into 
bread. The prominent symptom was giddiness in a severe form. 
As a result t)f this ipxture the poisonous principle of darnel 
(which is capable of resisting a baking heat) may find its way 
into beer or brandyl (Casper’s Vierteljahrschrift, Oct. 1857, 
p. 343.) A wet season is favourable to the growth of darnel with 
the varieties of corn. The seeds are difficult of separati(jn. 

Rye-bread is not much used in this country, but the accidental 
presence of the ergot may sometimes account for the symptoms of 
poisoning which have been observed. (See Ann. d’Hyg. 1834, 
ii. 179 ; 1835, ii. 240; 1843, i 41. 347 ; Henke, Zeitschrift dcr 
S. A. 1842, ii. 185 ; 1844, i. 286, ii. 215.) 

Analysis ,—The botanical characters of the plant. Pfaff 4ias 
lately examined darnel, in order to discover a poisonous alkaloid; 
but there was no trace of such a substance. By distillation 
with water he obtained two kinds of ethereal oil, one lighter and 
the other heavier than water ; they were colourless, and had the 
odour of fusel-oil. 


MOSHBOOMS. (fDNGI.) 

Cases of poisoning by mushrooms (Fungi) are by no means 
unusual as the result of accident. According to the late 3)r. 
Badham there are five thousand recogni.sed species,* of which 
only a few can be safely eaten. Aniong them the Agaricus cani- 
pestris and esculenlus are perhaps most commonly employed m 
articles of food. It is a curious fact, that the poisonous properties 
of mushrooms vary with climate, and probably with the season of 
the year at which they are gathered. Another circumstance 
deserving of notice, is, that by idiosyncrasy, some Individuahx 
are liable to be seriously affected even by those species which 
are usually regarded as innocent. Some species which are 
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poisonous in this country, are used freely by the Russians ; it 
appears they are in the habit of salting, boiling, and compressing 
them before they arc eaten ; and this may in some instances 
suffice to account for their having no noxious effects. Dr. 
Badham states that the Agaricm campestris or common mush¬ 
room, which is largely eaten in Bnglaiul, is regarded as poisonous 
in Rome, and is accordingly rejected ; while some varieties, 
which in this country would produce symptoms of poisoning, are 
eaten in Italy with impunity. There do not appear to be any 
satisfactory rules for distinguishing the mushrooms which are 
wholesome from those which are poisonous. The best test is 
that assigned by Dr. Christison—namely, that the poisonous 
vegetable has an astringent styptic taste ; as well as a disagree¬ 
able, but certainly a pungent odour. All mushrooms that are 
highly cohmred, or grow in dark and shady places, are generally 
poisonous. 

St/mpfoms and Effects. — The noxious species of mushrooms 
act sometimes as narcotics, at others as irritants. It would 
appear fro^n the reports of several cases, that when the "narcotic 
symptoms are excited, they come on ^|pn after the meal at 
which the mushrooms have been eaten, and that they arc chiefly 
manifested by giddiness, dimness of sight, and debility. The 
person appears as if intoxicated, and there are singular illusions 
of sense. Spasms and convulsions have been oce-asionally 
witnessed among the symptoms when the case has proved fatal. 
Dr. Peddie has related three instances of poisoning by mushrooms 
(Edin. M. and S. «T. xlix. 200), in which the poison acted as a 
pure narcotic ; there was no pain in the abilomen, nor irritation 
in the alimentary canal. The narcotic symptoms began in half 
an*hour with giddiness and stupor; the first efl'cet with one 
patient) was, that every object appeared to him to Iks of a blue 
colour. The three patients recovered, two of them rapidly. 
When the drowsiness passes ofi^ there is generally nausea and 
vomiting: but sometimes vomiting and purging precede the 
stupor. If the symptoms do not occur until many hours after 
the meal, they partake more of the characters of irritation ; — 
indicated by pain and swelling of the abdomen, vomiting, and 
purging. Several cases, in which the symptoms did not appear 
until after the lapse of fourteen hours, are rejawted in the 
Medical Hazctto (vol. xxv, p. 110). In some instances the 
symptoms of poisoning have not commenced until thirty hours 
after the meal ; and in these, narcotism followed the symptoms 
of irritation. It might be supposed that these variable effects 
were due to different properties in the mushrooms ; but the sumo 
fungi have acted on members of the same family, in one case 
like irritants, and in another like narcotics. In most cases 
recovery takes place, especially if vomiting be early induced. 
In the few instances which have proved fatal, there has been 
greater or less inflammation in the atomach and bowels, with 
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congestion of the vessels of the brain. (See Med. Gaz. vol. xlvi. 
p. 307, vol. xlvii. p. 673; and Jouni. do Chimie Med. 1853, p. 
694.) llalardini state®, that of sixty-eight cases of poisoning by 
mushrooms, which occurred in the province of Brescia, during a 
period of twenty years, twenty proved fatal. The principal 
symptoms were nausea, uneasiness in the abdomen, gitldiness ; 
a state resembling intoxication; vomiting and purging ; loss 
of power of locomotion, with convulsions. (Canstatt’s Jahres- 
bericht, 1844, v. 300.) In some persons even the edible mush¬ 
rooms will produce disorder of the stomach and bowels as a 
result of idiosyncrasy. In six cases which occurred to Dr. 
Keber, in which the Helvella escuJenta had caused symptoms of 
poisoning, the patients were jaundiced as soon as the vomiting 
had ceased. The principal symptom was urgent vomiting ; but 
one girl, mt. 18, fell into a state of coma, from which she did not 
recover for three days. It was probable that, in this instance, 
the noxious effects were due to season. (Gaz. dcs Hop. Oct. 
10, 1846.) The common truffle (^Morchella esculenta) has been 
known to give rise to severe sj'tnptoms of irritant poisoning. In 
some reported cases (Ed. Med. and Surg. Journ. Oct. 1845, 530 ; 
and Alin. d’Hyg. 184.5, vol. i. p. 214), it is probable that the 
truffles had undergone decomposition before they were eaten. 

Ketchup, a liquor made from mushrooms, has occasioned 
faintness, nausea, and severe pain in the abdomen disapjicaring 
only after some hours. (Dub. Med. Press, Sept. 24, 1845, 195.) 
There are two modes of explaining this effect: 1. either that 
the person labours under an idiosyncrasy with rcsjiect to 
mushrooms in general; or 2. that noxious have been gathered 
by mistake for esculent mushrooms. A case is on record which 
shows that a medical jurist may be easily misled when any 
active poison is mixed with and administered in a dish of 
mushrooms. A servant-girl poisoned her mistress, by mixing 
arsenic with mushrooms. This person died in twenty hours, 
after suffering severely from vomiting and colicky jiains., On 
dissection, tlie stomach and intestines were found inflamed. 
Death was ascribed to the effects of the mushrooms, which were 
considered to have been unwholesome; and the fact of poisoning 
only came out many years afterwards, by the confession of the 
prisoner! This shows with what a watchful eye such cases 
should be examined: in the absence of an analysis of the 
contents of the stomach, it would be impossible to devclope the 
truth. 

In the Lancet of June 28, 1856, p. 716, a case is related in 
which some poisonous fungi accelerated death, if they did not 
actually cause it. The man had eaten stewed mushrooms and 
died rather suddenly, having shortly before complained of jmin 
in his bowels. The mucous membrane of the gullet as well as 
that of the stomach was inflamed. 
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Treatment. —The free use of emetics and castor oil. 

Analynis. — The discovery of portions of the fungus in the 
matter vomited, or the description of the food eaten, will com¬ 
monly lead to* a recognition of this form of poisoning. The 
poisonous principle contained in mushrooms is called Fungin; it 
appears to be of a volatile nature, and sojuble in hot water; for 
some varieties of noxious mushrooms may be eaten with impunity, 
when they have been well boiled in water and afterwards 
pressed. One of the most poisonous in this country. Amanita 
muKcaria, or Fly-rnushrooin, renders the water in which it is 
boiled so poisonous, that animals are killed by it, while the boiled 
fungus itself has no elTeet upon them. The liquid procured from 
it is used as a lly-poison, whence the name of the mushroom is 
ilcrived. It is an autumnal fungus known by its rich orange- 
red colour. 


HKNll.VNE. (IIYOSCYAMTJS NICEU.) 

All the parts of this plant are poisonous. The seeds produce 
the most })ovverful elfects, then the roots, and lastly, the leaves. 
The vapour evolved from the fresh-cut leaves has bee.n known 
to jinxhiee giddiness, stu])or. and syncope- In small or medicinal 
doses, htmbane has a narcotic action; bnt when taken in large 
tloses, it jiroduces effects on the spinal marrow as well as on the 
brain. 

Symptom/:. — The best summary of these is given by Wibmer 
(Arzncimitiel, Art. hyoscyamus nioer). When the dose is not 
sufficient to destroy life, the symptoms arc, — general excitement, 
fulness of the pul.se, flushing of the face, weight in the head, 
giddiness, loss of power and tremulous motion of the limbs, 
somiiolency, dilatation of the pupils, double vision, nausea and 
vomiting. After a time these symptoms pa.ss off, leaving the 
jiatient merely languid. When a Ifirgc quantity of the root or 
leave/: has been oaten, an accident which has txauirred from the 
])lant having been mistaken for other vegetables, more serious 
effects are manifested. In addition to the above symptoms in 
an aggravated form, there will bo loss or incolu-rcncy of 
speech, delirium, confusion of thought, insensibility, coma, 
and, sometimes, a state resembling insanity ; the ptipils are 
dilated, and insensible to light, there is coldness of the surface, 
cold perspiration, h)S£ of power in the legs, alternating wuth 
tetanic rigidity and convulsive movements of the muscles, the 
pulse small, frequent, and irregular, the respiration deep and 
laborious. (Sec Mod. Gaz. vol. xlvii. p. 640.) Occasionally 
there is nausea, with vomiting and purging. Death takes place 
in a few hours or days, according to the severity of the symptoms. 
The special effect of this poisonous plant is manife.sted in its 
tendency to produce a general paralysis of the nervous system. 
As an instance of the singular train of symptoms occasionally 
produced by it, Dr. Houlton states, that in a monastery where 
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tlie roots had been eaten for supper by mistake, the monks who 
partook of them were seized in the night witli the most extra¬ 
ordinary hallii|jinations, so that the place became like a lunatic 
asylum. One monk rang the bell for matins at twelve o’clock 
at night: of those of the fraternity who attended to the summons, 
some could not read, some read what was not in the book, and 
some saw the letters running about the page like so many ants ! 
(Lancet, July 6, 1844, p. 479.) 

Among the reported cases of poisoning by henbane is the 
following. A woman collected in a field a quantity of the root 
by mistake for parsnips. They were boiled in soup, of which 
nine persons in the family j>artook without remarking any par- 
ticular taste. Very shortly afterwards, the whole of these 
persons felt uneasy, and complained of a bitter acrid taste in the 
mouth, with nausea. The pupils of the eyes were dilated, and 
there was ind istinctness of vision. These symptoms were followed 
by great restlessness, convulsions, and continued delirium. The 
patients successively lost the power of vision, hearing and voice, 
and were atfected with stupor and insurmountable somnolenc3\ 
(Ed. Med. and S. J. Oct. 1844, 562.) Orfila relates the cases 
t)f two men who ate the young shoots of the plant. The first effect 
was, that the earth seemed to pass suddenly from under them : 
the tongue became paralysed, and their limbs were cold, torpid, 
paralysed, and insensible ; the arms were in a state of spasmodic 
action, the pupils were dilated, tlio look was fixed and vacant, 
breathing difficult, the pulse small and intermittent. Besides 
tljcsc symptoms, there was the spasmodic grin (risus .sardonicus} 
with delirium ; and the jaws wci'e sj>asinodically closed. Under 
treatment, the men recovered in the course of two days. (Op. 
cit. 4eme ed. ii. 264.) 

When the extract or decoction is introduced into the rectum, 
or applied externally to a wound, similar effects arc observed to 
follow. In a case quoted by Orfila, in which a decoction of the 
plant was used as an injection, the patient suffered from all the 
symptoms of apoplexy with the exception of the absence of 
stertorous breathing. 

Appearances. — One fatal case of poisoning by the roots of 
henbane is quoted by Orfila, and another by the leaves is re¬ 
ported by Wibmer (op. cit. p. 147). The appearances consistcul 
in a general congestion of dark-coloured liquid blood in the 
venous system. The lungs and brain especially manifested this 
condition. There are commonly no marks of irritation or in¬ 
flammation in the stomach and bowels. 

Fatal dose .—There are no data by which we can determine the 
relative activity of henbane. In powder the medicinal dose of 
the leaves is from five to ten grains ; of the seeds, from three to 
eight grains. The dose of the tincture is from half a drachm 
to two drachms, and of the extract, from five to ten grains; but 
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this preparation is more likely to vary in strength than any of 
the others. Dr. Border states, that he has observed great in¬ 
convenience to follow from a dose of ten minim%of the tincture 
repeated every six hours. After three or four doses there was 
pain, with oppression of the head. Ten minims given in 
doses at an interval of six hours, were followed by pain in the 
head, flashing of light before the eyes, and delirium. (Lancet, 
.July 6, 1844, 480.) There may be, as in the case of opium, an 
idiosyncrasy with respect to this drug. Twenty seeds have pro¬ 
duced complete delirium (Wibmer, op. cit. 147), and the same 
writer states, that, in one instance, alarming symptoms were 
caused by seven grains of the extract (154). The poisonous 
properties of the plant arc affected by soil and season. They 
arc most developed in it, while the seeds arc being formed. 

Treatment. — The speedy expulsion of the poison by emetics 
and castor oil. 

Ana,!If sis. — When the vegetable has been eaten, it can be 
identified only by its botanical characters. The seeds are very 
small and hard, they are honeycombed on the surface, and may 
be easily confounded with those of belladonna. The poisonous 
properties of henbane are known to be owing to a crys¬ 
talline alkaloid al body, which is called Hyoscyamia. It is veiy 
difficult of extraction. The crystals have a silky lustre, — they 
arc not very soluble in water, but are easily dissolved by alcohol 
and ether. It has an alkaline reaction, and its saline solutions 
arc precipitated by tannic acid. It has an acrid disagreeable 
taste, resembling that of tobacco. It is highly poisonous, and ' 
causes dilatation of the pupils. 

Professor Schroff, of Vienna, has performed some experiments 
on himself and a friend with small doses of this alkaloid. The 
symptoms produced were gid«line8s, unsteadiness of gait, with 
great dryness in the mouth and throat, so that nothing could bo 
swallowed ; there was headache, with impairment of the senses 
of tasting and smelling, and after a time a strong tendency to 
sleep. The pupils were dilated. With regard to this symptom 
it was observed that by local application, a solution of hyoscyamia 
produced intense and continued dilatation. The medicinal dose 
is assigned by him at from one-sixtieth to one-twentieth of a grain. 
Its poisonous operation begins to be manifested with one-tenth 
of a grain. (Wochenblatt, Juno 16, 1856 ; Brit, and Eor. Med. 
Bev. vol. xix. Jan. to April 1857, p. 260. See also Reil, Jour¬ 
nal fur Toxicologic, 1857, 2 u. p. 277.) 

LACTUCARIUM. (LACTUCA.) 

Symptoms and Effects. — The two species of lettuce, known 
nnder the names of lactuca sativa and virosa, contain a prin¬ 
ciple which is possessed of feebly narcotic properties. Orfila has 
found that the extract prepared by evaporation at a low tempe- 
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rature, acts upon the brain and nervous system of animals; 
although very large doses were required for the production of 
narcotic effects. There is no record of these plants having exerted 
a poisonous action in the human subject. 

The inspissated juice of the lettuce, is well known under 
the name of lactttcarium or lettuce-opium. (See Pereira, Mat. 
Med. vol. ii. pt. ii. p. 36.) The Lactuca Virosa yields three times 
as much as the Lactuca Sativa ; and half a grain of it, according 
to Dr. Fisher, is equivalent to two or three grains of that obtained 
fi-om the Lactuca Sativa. (Med. Gaz. xxv. 862.) The juice, 
when it first escapes, is of a milky-white hue, but, in drying, it 
forms an extract in small irregular dry masses of a brown colour, 
a bitter taste, and with an odour similar to that of opium. It 
has a weak narcotic action when given in doses of from five to 
twenty grains. It varies much in strength. Wibmer found that 
two grains caused headache and somnolency. (Op. cit. 200.) 

Analysis. —By the smell only, it may be mistaken for opium. 
It is but little soluble in water, and after long boiling, it forms 
a brown turbid solution which produces a greenish tint with a 
pcrsalt of iron. It therefore contains no mcconic acid. On 
examining a good specimen I have not found any trace of mor¬ 
phia. Tills shows that the odour of opium may exist in substances 
which do not contain meconate of morphia. Nitric acid gives a 
.yellowish tinge to the decoction, as it does to most other vegetable 
solutions. It is bitter to the taste, which appears to be owing to 
the presence of a bitter principle called lactucin, upon which its 
feebly narcotic properties probably depend. There are no tests 
for lactucarium, further than the colour, the opiate odour with 
the want of solubility, and the absence of the other chemical 
characters of opium. In the plant, it is combined with malic 
acid, potash, and resin. (Fisher, loc. cit.) 

NIGHTSHADE. (SOLANUM.) 

Symptoms and Effects. — There are two species of this plant— 
the Solanurn Dulcamara, Bitter-sweet or Woody-nightshade, which 
has a jmrple flower and bears red berries; and the Solanurn 
Nigrum, or Garden-nightshade, with a white flower and black 
berries. Dunal gave to dogs four ounces of the aqueous extract, 
and, in another experiment, 180 ripe berries of the Dulcamara, 
without any ill effects resulting. On the other hand, Floyer states 
that thirty of the berries killed a dog in three hours. (Wibmer, 
op. cit. SOLANUM.) These differences may perhaps be reconciled 
by supposing that the active principle Solania, on which the poi¬ 
sonous properties of both species depend, varies in proportion at 
different seasons of the year. In one instance a decoction of the 
plant i.s said to have produced in a man dimness of sight, giddi¬ 
ness, and trembling of the limbs,—symptoms which soon disap¬ 
peared under slight treatment. (For a case of poisoning, by the 
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decoction, see Med. Gaz. vol. xlvi. p. .'548.) Orfila found that the 
extract of Solanum nigrum had a feeble etfect as a poison: 
and the fatal cases reported to have been caused by it, are perhaps 
properly referable to belladonna (^Deadly-nightahade), for which it 
may have been mistaken. The single death from Dulcamara 
reported in the Kegistration returns for 1840, may have been due 
to a mistake of this kind. 

Nevertheless the berries of the Solanura nigrum, in one instance 
at least, produced serious effects in three children who had eaten 
them. They complained of headache, giddiness, sickness, colic, 
and tenesmus. There was co])ions vomiting of a grcenish-colouiod 
matter, with thirst, dilated pupils, stertorous resjuration, convul- 
sions, and tetanic stiffness of the limbs. One child died in the 
acute stage : the others died apparently from secondary conse¬ 
quences during treatmenti (Orfila, op. cit. 4ctne ed. ii. 273.) 
From three to four berries of this plant have been found to pro¬ 
duce sleep. In Sei)tembcr 1853, the red berries of the Wmdy- 
hiyhtshadc are stated to have caused the death of a boy, a?t. 4, 
under the following circumstatice.s. lie had eaten some of the 
berries, and at first did not appear to sutler from them ; hut eleven 
hours afterwards he was attacked with vomiting, purging, and 
convulsion.>j, which continued throughout the day; the child being 
insensible in the intervals. He died convulsed in about twenty- 
four hours. The vomited matters were of a dark greenish colour 
and of a bilious charaerter. Other children had partaken of the 
berries at the same time : but one of them suffered only slightly. 
(Lancet, June 28, 1856, p. 715.) 

Solania. Analysis. —The plants can only ho identified botani- 
cally by an examination of the leaves and berries. The active 
principle in both is an alkaloid, Solania, which is itself a poison, 
although not very energetic. Two grains of the sulphate of 
solania killed a rabbit in a few hours. The action of solania 
and its salts upon animals has been investigated by Dr. J. 
Clarus, of Leipzig (Keil, Journal fiir Toxicologic, 1857, 2 H. 
p. 245). According to him, solania e.xalts the .sensibility «if the 
skin like strychnia, but destroys life by producing paralysis of 
the muscles of the chest, like conia or nieotina. It appears to 
occupy an intermediate place between nieotina and strychnia. 
It differs from atropia, daturia and hyoscyamia in not producing 
stupor or delirium, dilatation of the pupils, or paralysis of the 
sphincter muscles. He regards it as a narcotico-acrid (cerebro¬ 
spinal) poison, and assigns the medicinal dose of the acetate for 
an adult at one-sixth of a grain. Tests —1. Chromic acid 
gives a sky-blue colour passing to a green. 2. Concentrated 
sulphuric acid produces an orange-red colour passing through a 
yellow to a violet. 3. Nitric acid with the vapour of ammonia 
produces a rose-red colour. 4. The solution is not precipitated 
by chloride of platina or iodide of potassium. 
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CHAPTER 42. 

I’OISONING BY NUX VOMICA- SY'MPTOMS -APPEARANCES- 

FATAL DOSE AND PERIOD OP DEATH- ANALYSIS-ST. 

IGNATIUS’S BEANS-UPAS TIEDTE-JAVA AND MA1>AGASCAR 

POISONS — SOUTH AMERICAN POISONS-CUKAKA-CURAKINA 

— STRYCHNIA AND ITS SALTS-SYMPTOMS-APPEARANCES 

-FATAL DOSE, ANI> PERIOD OF DEATH. 

Ttemarks. —The poisons belonging to this section ni’c so named 
from the fact that their chief action is exerted on the spinal 
marrow, tlie brain being nnaftccted. With an exaltation of 
sensibility there are the most violent convulsions, in which tlie 
muscles become rigid and fixed, producing a state of the body 
resembling tetanus. There is no stupor or delirium ; conscious¬ 
ness is generally retained until just before death. Stn/chnia is 
the poisonous alk.aloid which itroduecs these remarkable effects. 
It was discovered in 1818, in the seed of nux vomica, by Pelletier 
and Caventon. It is jicculiar to plants or seeds grown in 
tropical climates, and has hitherto been found in live only. 

NUX VOMICA. 

This is the seed of the Stn/cknos iV«p Vomica, which is a native 
of Coromandel, Ceylon, and the jungles of IJcngal. The seed has 
the shape of a flat round kernel, of a greyish-brown colour, of 
about the size of a shilling, but much thicker. It is covered 
with a fine silky fibrous down, radiating from the centre. The 
fruit of the tree whieli yields it is said to be of the size of a pear, 
and to contain from three to five of these seeds in the midst of a 
pulp. As in the case of the cherry-laurel (p. 704), the pulp is 
described as not being poisonous, while the seeds contain 
strychnia, one of the most deadly poisons known. One seed 
weighs about thirty grains in the dry state. The proportion of 
strychnia contained in the seeds has not been accurately deter¬ 
mined. Gmelin has assigned the proportion at (0’4) less than 
one-half percent. (Chimle Organique, p. Ill), but Mr. Horsley 
considers it to amount to one per cent, by weight. The strychnia 
is combined with a vegetable acid, the strychnic or igasuric acid, 
and this renders the aUcaloid soluble in water. There is another 
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poisonous alkaloid associated with strychnia in the seed, namely, 
brucia. Tiiis acts upon the body like strychnia, but with about 
only onc-sixth of the power. In addition to these poisonous 
alkaloids, the seed contains woody fibre, gum, wax, and oil. 
Nux vomica is commonly sold to the public in the form of a 
greyish-brown powder, at the rate of eightpence an ounce. In 
this state it may l)e mistaken for the powders of numerous medi¬ 
cines,—ipecacuanha, bark, &c.; but it is known by its intensely 
bitter taste, which is persistent, and by the fact that it strikes a 
deep orange red colour when treated with strong nitric acid. 
Most medicinal powders give, with strong nitric acid, a dingy 
green or brown colour. Nux vomica powder may, however, in 
the process of grinding, be mixed with other innocent powders, 
which will entirely destroy this chemical reaction. In the case 
of Iteg. V. Wren (Winchester Lent Assizes, 1851), I found the 
nux vomica, used by the ])risoner in an attempt at poisoning, to 
be strongly impregnated with the powder of guaiacum, so that 
nitric acid produced with it a deep green colour. This fact 
served to identify the sample, and it was proved that it had 
derived the impregnation from its having been ground in a mill in 
which guaiacum had been previously ground. In other cases 
the powder may be mixed with farinaceous substances. Nu.x 
vomica, if used as a poison at all, is employed in the form of 
powder. Its chief use is for the destruction of vermin. It ha?, 
however, occasioned numerous deaths, chiefly as a result of 
suicide. Owing to its bitter taste, its presence in an article of 
food would be detected in any attempt at murder. In the case 
of Wren (sujrra), the poison was mixed in milk by the prisoner, 
an ignorant lad; but it completely altered the colour and taste of 
the milk, and thus led to detection. 

Symptoms .—At a period, varying from a quarter of an hour to 
an hour or longer, after the jmison has been swallowed, the patient 
suddenly loses the power of Avalking, standing, or moving; he is 
then seized with twitchings of the muscles, followed by shocks 
or tetanic spasms, affecting the whole of the muscular system,— 
the body becoming rigid, the limbs stretched out, and the jaws so 
fixed, that considerable diflieulty is experienced in introducing 
anything into the mouth. The muscles of the face are fixed by 
sjMtsinodic contraction producing the sardonic grin, and the body 
sometimes assumes the state of opisthotonos : there is conscious¬ 
ness and the intellect is generally clear. This spasmodic state 
ceases for a time, but after a short interval reappears ; and the 
chest may become so fixed, as to give the feeling of impending 
suffocation. After repeated attacks, generally increasing in 
severity, the patient dies cither suflbeated or exhausted. Drow¬ 
siness, giddiness, and a feeling of general illness have in some 
instances preceded the spasms ; vomiting, pain in the abdomen, 
and other symptoms of imtation, have also been occasionally 
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witnessed among the symptoms. A woman, aat. 23, swallowed 
120 grains of powdered nux vomica, mixed with water. Some 
time after she was suddenly seized with giddiness, a loss of 
power in her legs, and a general feeling of stiffness in the body, 
especially in the neck. She fell, was carried home, and was then 
seen by a medical man. He found her with her face hushed, 
pupils dilated, the pulse quick, as well ns the breathing, numb¬ 
ness, and stiffness of the legs, and a feeling of constriction 
across the chest. Every two or three minutes there was a 
conviMsive tetanic spasm throughout the body, but it was only 
momentary, like an electric shock. The stomach-pump was 
used and other remedies were applied, under which she re¬ 
covered, suffering only from a slight stiffness of the jaws and 
debility. (Lancet, Dec. 15, 1849.) In another case, in which 
a similar dose was taken by a man, the first symptoms were 
profuse perspiration, with twitchings of the muscles, ending 
in a strong and general tetanic spasm. The mind was clear, 
and questions were answered rationally during the intervals of 
the spasms. It was observed that these were brought on when 
any attempt was made to wipe the perspiration from his face. 
(Lancet, July 5, 1856, p. 11.) Two hours after he had taken the 
poison, an emetic of sulphate of zinc was given to him, and it 
produced violent vomiting. The tetanic spasms then gradually 
subsided. A man, mt. 20, swallowed 90 grains of the powder. 
Spasms of the muscles appeared in ten minutes. In three-quar¬ 
ters of an hour he was in a profuse perspiration, the skin of the 
head and face congestc<l, the eyes suffused, the pupils slightly 
contracted, and the pulse hard. Eits of tetanus, each lasting 
about half a minute, then attacked him. AU the muscles 
were rigid, and his breathing appeared for the time suspended. 
The muscles were then relaxed, and he was able to answer 
questions. In two days he recovered. (Lancet, Oct. 22, 1853, 
and Med. Chir. Rev. Jan. 1854, p. 292.) The spasm does 
not always involve the chest. A youth, set, 19, swiillowed a 
teaspoonful (=65 grains) of the powder of nux vomica in a 
cup of cocoa; in fifteen luinutcs he was attacked with con¬ 
vulsions, and fell from his seat. The whole of the body was 
affected with convulsive twitchings, but these were unattended 
with pain. The chest was not afl'ectcd, and there was no diffi. 
culty of breathing. He felt their approach, but could not de¬ 
scribe the sensation. The stomach-pump was used with benefit, 
and the symptoms di.=appcared in three hours. (Med. Times 
and Gaz. April 28, 1855, p. 424.) 

A physician look by mistake five grains of the alcoholic ex¬ 
tract of nux vomica in two pills, and his wife took a similar 
dose at the same time. They had tea, and felt no ill effects for 
forty minutes, when the physician, in rising to go to the door, 
suddenly exclaimed, “ Hold me 1 ” The wife rose to render 
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assistance, but she was suddenly fixed in her position by* mus¬ 
cular spasm. In ten minutes they were seen by a medical man, 
who prescribed emetics, which acted speedily and powerfully. 
The two patients were fixed by spasm to the chairs on which they 
were sitting, the convulsions coming on at intervals, and being 
rapidly succeeded by a relaxation of the muscles. During the fit. 
the heads were drawn backwards, there was spasmodic clenching of 
the teeth, the heels were fixed to the ground, the eyes protruding 
from their sockets, and both exclaimed, “ Hold me! hold me! ” 
although there was a person on either side of each. Infebout 
five hours, under the use of emetics, the spasms subsided. On 
the next day they recovered, but suffered from some debility. 
(Med. Times and Gaz. Jan. 16, 1858, p. 69.) The subject of 
poisoning by nux vomica, including a collection of cases, has 
been ably treated by Dr. Husemann, in Beil’s Journal fiir Toxi - 
cologie, 1857, 2 ii. p. 469. 

Chronic poisoning .— Medicinal doses frequently repeated may 
produce all the effects of chronic poisoning. A lady took three 
grains of the powder of nux vomica thrice daily, for sixteen days 
(=144 grains in the whole). There were no obvious effects for 
a fortnight, when there was purging with colicky pains. The 
nux vomica was withdrawn, and on the fifth day after its with¬ 
drawal, the patient suffered from ringing in the ears, drowsiness, 
increased sensibility to light and sound, numbness and impairment 
of speech. On the ninth day she lost her speech, tetanic syrapt 
toms, with twitchings of the muscles of the face and arms set in, as 
well as fixation of the jaws (trismus). There were slight inter¬ 
vals of relaxation, during which she swallowed with difficulty. 
The pupils were dilated, and the skin was hot. The spasms in¬ 
creased, and on the twelfth day the breathing became affected. 
In the evening of this day, she was seized with a strong tetanic 
convulsion, in which respiration ceased, the face became livid, 
the brows contracted, the lips were drawn widely apart, and the 
features greatly distorted, assuming the sardonic grin. During 
the night she had four similar paroxysms, and died apparently 
exhausted on the twenty-eighth day after she had commenced 
with the nux vomica, and on the twelfth day after its discon¬ 
tinuance. (Lancet, June 14, 1856, p. 654.) 

Apjtearances. — These are not very characteristic. There is 
congestion of the brain and its membranes, with engorgement of 
the lungs. The heart has been found, in some instances, empty 
and fiuccid (sec Med. Times and Gaz. 1856, Feb. 9, p. 149) : 
while in others it was distended with dark-coloured and fluid 
blood. The mucous membrane of the stomach and intestines 
is occasionally congested. The powder has been found adhering 
tenaciou.'«ly to this membrane. The spasmodic state of the 
muscles has continued for some time after death. In the fatal 
case of chronic poisoning above referred to, there was congestion 
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of the membranes of the brain, and the heart was contracted and 
empty. There was a slipchi inflammatory appearance in the 
ileum. (Lancet, Juno 14, 1856, p. 654.) 

Fatal dose. Period of death. — The medicinal dose of nux 
vomica powder is from two to three grains, gradually increased. 
A long-continued use of it may produce, apparently as a result 
of accumulation, the effects of chronic poisoning (supra). Largo 
doses are said to have been given, on some occasions, with 
impunity. 

The smallest fatal dos^yet recorded, is three grains of the alco. 
holic extract of nux vomica. Two cases of poisoning occurred in 
London, in 1839, in each of which fifty grains of the powder 
proved fatal. In one of these death took place in an hour; the 
druggist who sold the prison said that he did not think a dose 
of fifty grains w'as sufficient to cause death ; but a smaller quan¬ 
tity has been known to destroy life. In an old case reported by 
Hofmann (1739), and quoted by Christison (901), also by Traill 
(Outlines, 137), thirty grains of the powder, in two doses of fifteen 
grains each, proved fatal. The poison was given by mistake to a 
girl, set. 10, labouring under quartan fever, and sumrais anxie- 
tatibus prscccdentibus, et ad vomendum conatibus, she soon 
afterwards died. This is, I believe, the smalh st fatal dose of the 
powder recorded. This question became of some importance in 
the case of Peg. v. (Winchester Spring Ass. 1851). The 

pfrisoner was convicted of an attempt to administer this poison 
in milk : the quantity separated from the milk amounted to 
forty-seven grains. 

Death may occur in from one to twelve hours ; but Dr. 
Christison quotes a case in which a man died in fifteen minutes 
after taking a dose (898). This is probably the shortest period. ' 
There are many instances of n^covery on record in which early 
treatment was resorted to. Sobernheim mentions the case of a 
young man, who took half an ounce of the powder, and sufiered 
from the usual symptoms: emetics were administered, and he 
recovered. A second occurred to Dr. Basedow, of Merseburg. 
A young lady swallowed, by mistake, a tablespoonful (= 360 
grains, or three-quarters of ah outicc) of the powder } she was 
almost instantly deprived of the power of walking, and fell 
down, but did not lose her recollection. There wtis great diffi¬ 
culty of breathing. Emetics were administered with good 
eft'ect, and she recovered. A third case is described by Mr. 
Baynham, of Birmingham. A girl, oet. 20, swallowed half 
an ounce of the powder. In half an hour the usual tetanic 
symptoms came on :—she was perfectly sensible. In adminis¬ 
tering remedies, the spasm of the muscles of the jaw was such, 
as to cause her to bite through the cup. The convulsions gra¬ 
dually subsided in about four hours from the first attack; and 
the^ next day, although feeble and exhausted, she was able to 
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walk home. (Med. Gaz. iii. 445.) The reporter of this case 
states that he has often prescribed a scruple of powdered nux 
vomica daily, without any injurious effects following I For 
another case of recovery, in which half an ounce was taken, see 
Prov. Med. Journal, Jan. 7, 1846, p. 5 ; and for a case in which 
this dose proved fatal in seven hours, see Lancet, May 17, 1856, 
p. 551. Husemann has collected forty-one cases of poisoning 
by nux vomica. (Reil’s Journal, 1857, 4 ir. p. 521.) 

Treatment. —The removal of the }>oison from the stomach by 
emetics, or the use of the stomach-puihp, must be chiefly relied 
on. Unless these means are employed early, the jaw may become 
spasmodically fixed, so as to render all efforts at relief unavail¬ 
ing. In general, however, the spasms have intermissions, so that 
there may be time to apply remedies iA the interval. The free 
use of emetics has been attended with great benefit. It has been 
asserted, that vomiting does not occur in this form of poisoning, 
but this is an error (see cases ante, p. 765). 

Analysis. — The seed of nux vomica is-hard, brittle, tough, 
and difScult to pulverize. The powder is of a grey brown colour 
like that of liquorice : it is sometimes met with in a coarsely 
rasped state: it has an intensely bitter taste. It yields to water 
and alcohol, — strychnia, brucia, igasuric or strychnic acid, and 
some common vegetable princijjles. Heated on platina-foil, 
it burns with a smoky fla;nc. It is coloured brown by a solution 
of iodine. Nitric acid turns it of a dark orange-red colour, 
which is destroyed by protochloride of tin. The aqueous infusion 
or decoction is reddened by nitric acid, and is freely precipitated 
by tincture of galls. Persulphate of iron gives with it an olive- 
green tint. These properties are sufficient to distinguish it from 
' various medicinal powders which it resembles. The fine silky 
fibres which cover the surface of the seed may be identified by the 
microscope. For this purpose a small quantity moistened with 
water, should be examined with a power of about 200 diameters. 
The fibrous nature of the powder will then be apparent. A 
solution of iodine gives to the fibres a golden yellow colour. 
There are no starch-granules to be seen in the genuine powder. 
As it closely adheres to the mucous membrane of the stomach, the 
powder may be found in the'dcad body, and separated by washing 
from the organic matter with which it is mixed. It is quite inso¬ 
luble in water. Strychnia may be obtained from it by a process 
described under that alkaloid (post); but owing to the small 
proportion present, there will be some difficulty in procuring 
strychnia in a crystalline state, unless from twenty to thirty 
grains of the powder are obtained. 

Jn (he tissues, — Nux vomica bears the same relation to 
strychnia that opium does to morphia. It is by the strychnia 
absorbed from the powder as it lies on the mucous membrane of 
the stomach, that the life of a person is destroyed. Hence the 
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poison, for which wc must seek in the tissues, is strychnia (see 
p. 789). It is a remarkable fact, that in no case of poisoning by 
nux vomica yet recorded, so far as I have been able to ascer¬ 
tain, has strychnia been found in the blood or tissues of persons 
poisoned by it. Strychnia has been pronounced to be in¬ 
destructible, and in all cases to remain in the dead body un¬ 
changed and unchangeable ; but those who have expressed this 
dogmatic opinion have not had the candour to test its accuracy 
by seeking for absorbed strychnia in the cases of poisoning by 
nux vomica which have come before theiB. 

NtrX VOMICA BARK. 

This was formerly confounded with the Cusparia or Angostura 
bark, and has been long known under the name of false angos- 
tura. It contains strychnia and brucia, and in its cti'ects on tlie 
body, whether in the state of bark, infusion or decoction, it re¬ 
sembles the seed of nux vomica. About the latter end of the 
last century, a quantity of this bark was distributed over Kurojie, 
mixed with the angostura or cusparia, and numerous fatal acci¬ 
dents occurred before the true nature of the })uisunous bark 
was discovered. Dr. Husemann has given a fidl account of these 
cases in Beil’s Journal fiir Toxikologie, 1857, II 4, p. 511. lie 
has collected eleven cases of poisoning by this bark. 

The Strychnos Colubrina, or Saakewood f»f the East Indies, 
is supposed by some to be the wood of the nux vomica, and to 
produce similar effects. The term Stiakcwood is applied in the 
East, to a variety of woods which, when made into cups, im¬ 
part a bitter taste to water ; and the water is then considered to 
be an antidote to the bites of venomous serpent.s. . 

The nux vomica bark is now seldom met with. It is known 
by the fracture of the bark acquiring a strong red colour on 
being touched with nitric acid. Erom its intusiou or decoction 
both strychnia and brucia may be obtained. 

ST. Ignatius’s beans. 

These ace the seeds of the Strychnos Jynatii, or the Ignatia 
Amaru (Cabalonga). The tree i)roducing them is said to abound 
in the Philippine islands. According to Pereira, the fruit has a 
pyriform shape, and contains twenty of the seeds. They were 
first made known by the Jesuits, and they were named after 
their patron. Pelletier and Caventou found that they containe<l 
1’2 per cent, of strychnia ; when taken in powders they produce 
symptoms and effects similar to those caused by nux vomica. 
They were formerly used as a febrifuge in medicine. A case is 
related by Husemann, in which a man, sat. 40, took one half of 
a bean in brandy, to cure an attack of fever. He suffered from 
the usual tetanic symptoms, and narrowly escaped with his life. 
Four other cases are referred to by this writer (Beil’s Journal 
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fur Tox. 18.57, H 4, p. 520). Mr. liennett gave half a drachm 
of the seed procured at Manilla, to a dog. In twenty-five 
minutes the dog was suddenly seized with tetanic convulsions. 
There was panting respiration, trembling of the muscles, twitch- 
ings of the face, and frothy saliva issued from the mouth. 
There was a remission in five minutes. The animal was con¬ 
scious. In a quarter of an hour after the first access of the 
symptoms, there was a general convulsion of the body under 
which death took place. Ivo particular appearances were found. 
The stomach had a ^nkish hue, and the powdered seed w’as 
found in it. There was congestion of the liver, and the blood was 
generally liquid. In a similar experiment on a dog with the same 
quantity of seed—the tetanic symptoms came on quite suddenly 
in half an hour, and after various attacks, the animal died in 
three quarters of an hour from the time of seizure. (Lancet 
Aug. 31, 1850, p. 259, and Braithwaite’s Jletrospcct, 1850, p. 
415.) These beans are not easily procured ; their effects are 
identical with those of nux vomica and are due to strychnia. 
According to some authorities brucia is associated with strychnia. 

STRYCHNOS (upas) TIEUTE. (JAVA POISON.) 

The plant which yields this variety of Upas poison is the 
Strychnos Tievte. It is a large climbing shrxxb which grows in 
Java, and is known under the name of Tshettik. It contains 
strycluiia, but no brucia. Its eftccts are similar to those of nux 
vomica. It produces tetanus, asphyxia, and death. This poison 
must not be confounded with the Upas Antiar poison of Java, 
which, according to Pereira, is derived from a large forest tree 
(Anxi.\ris ToxtCAUtA), growing to the height of from 60 to 100 
feet. The milky juice contains 3’56 per cent, of a poisonous 
principle, called Antiarin, 

It was long since pointed out by Sir B. Brodie, that this poi¬ 
son operated by paralyzing thfc heart, Kbllikcr and Pelikan 
have lately investigated the subject, and have come to a similar 
conclusion ; but they have found that its principal action is on 
the voluntary muscles, and that it is essentially a paralyzing poi¬ 
son. It destroys the excitability of the nervous system instead 
of exalting it like strychnia. It acts with great rapidity on the 
heart, stopjdng its action in five or ten minutes. 

The Tanghiuia Venenifera, or Madagascar poison, is a seed 
of a brownish black colour, of the size of an almond, presenting 
a wrinkled surface with an odour resembling that of violets. 
The fruit resembles the almond, hut is larger. This is used in 
IVIadagascar as an ordeal poison. Its effect, according to Kbl- 
liker, is to paralyze tjjc heart. The Ordeal or Calabar bean of 
Africa, an African poison, from a dose of which Dr. Cbristison 
suffered severely’, also appears to exert its influence chiefly on the 
heart. These last-mentioned poisons do not contain stryehqia. 
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STBTCHNOS TOXIPERA. CCRARA. (SOUTH AMERICAN POISON.) 

According to Schoraburgk, this tree grows in Guiana, and 
furnishes a poisonous juice or extract, which, when mixed with 
other substances, forms an arrow-poison used by the Indians in 
killing game, or destroying each other. Various names have 
been given to this substance, according to the district in which 
it is prepared ; but from the recent investigations of Bernard and 
Pelikan, it is evident that the poison known under the name of 
Ticunas, Woorali, Oorara, and Curara does not owe its effects 
to strychnia, and that the plant or plants which yield it, do not 
belong to the strychnos tribe. At the same time, among the 
variety of poisonous extracts used by the Indians, there may he 
one or more containing strychnia. Martins affirms that the 
Ticunas extract is derived from the Cocculns Amazonum, and 
that it> contains picrotoxia (p. 753), 

The South American poison is now generally kilown under 
the name of Curara, from the plant Curari from which it is ob¬ 
tained. It contains a poisonous alkaloid first discovered by 
Boussingault, in 1828, which is called Curarina. Animals have 
been said to fall instantly dead when shot with an arrow poi¬ 
soned by Curara, but this has only been in cases where a vital 
organ like the heart has been wounded, and then death was not 
due to the poison. According to Mr. Waterton, the poison- 
ons extract is procured chiefly from the bark of a crccpei^or 
vine which grows in the forests of Guiana and Central America, 
The Indians prepare the poison with a great deal of mystery, 
and mix with it other herbs, red and black ants, and the poundeii 
fangs of a venomous snake. The juice is extracted from the 
stem of the creeper by infusion and compression ; it is then 
heated with the other ingredients over a slow fire until it ac¬ 
quires a dark colour and an intensely bitter tastoi It is after¬ 
wards put into a small pot, carefully covered over and kept in a 
dry place. It is occasionally warmed over a fire that it may be 
kept dry. 

The extract is so exceedingly miscible with water, that the 
slightest moisture dissolves it ; hence, it speedily diffuses itself 
when introduced into a wound. The symptoms which it pro¬ 
duces in animals are stupor and paralysis. It dobs not begin to 
produce any apparent cficcts until after a lapse of one or two 
minutes, and these is apparently no pain : convulsions come on 
in two or three minutes, and the animal dies in four or five 
minutes. PutrefaStion is not accelerated, and the flesh of the 
game thus killed is used as food without any serious effects re¬ 
sulting. This is probably due to the very small quantity,of ab¬ 
sorbed poison present; for the Curara, in a sufficient dose, is fatal 
to all animals. It requires much more of this extract to kill an 
ox than a smaller animal ; thus, the Indian adjusts the size 
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of his arrow and the quantity of poison to the size of the 
animal. In one experiment, three arrows were introduced 
beneath the skin jof an ox. For four minutes there was no 
effect: the animal then set itself firmly on its four legs as if to 
resist falling, and remained quite still for fourteen minutes. It 
tJicn attempted to walk, staggered, and fell. The eyes became 
fixed, dim, and apparently insensible to light. Convulsions ap¬ 
peared in the legs; there was emprosthotonos, laborious respira¬ 
tion, and an escape of a frothy liquid from the month. The 
convulsions in the extremities gradually ceased: there was still 
a perceptible action of the heart at intervals. In twenty-five 
minutes the animal was quite dead. The flesh was eaten, and 
gave rise to no unpleasant symptoms, nor was it observed to 
have any peculiar taste. There is no known antidote to the 
effects of this poison when it is once absorbed into the blood. 
The application of a ligature between the wound and the heart, 
and an early i*nd free excision of the part, present the only 
chance of safety. Mr. Iliff states that the extract retains its 
power for a period of twenty-seven years (Med. Gaz. xx. 282); 
but unless kept dry, it is liable to become weakened in its pro¬ 
perties. Ilernard found that some which had been loosely kept 
on the tip of an arrow for fifteen years killed an animal very 
quickly. He preserved it in a state of solution in water for two 
years, without any loss of its properties. (Lemons, p. 258.) 

Curara, according to the experiments of Bernard, is, like the 
scrj»cnt-poison, active when introduced into a wound, but almost 
inert when taken into the stomach (Lc 9 onssur les effete des sub¬ 
stances Toxiqiies, Paris, 1857, p. 239). Small animals are killed 
in a few minutes when the poison is injected into a wound : they 
lose all power over the muscles, become insensible, and die with¬ 
out convulsions. Kbllikcr found that the ])oison scarcely aficctcd 
the spinal marrow, but that it paralyzed the voluntary muscles. 
Pelikari observed that the alkaloid ciirarina operated in a simi¬ 
lar manner. Its effect is to destroy the motor power of the nerv¬ 
ous system. Their observations show that its action is the very 
opposite of that of strychnia. 

Anah/sis. — Cunira is a black-looking extract, having the 
appearance of Spanish liquorice. The active principle, Curarina, 
is soluble in water, alcohol, and acid and alkaline liquids. The 
aqueotis and alcoholic solutions have a rich red colour, and an 
intensely bitter taste. Curarina has hitherto been procured' 
only as a dry unerystallinc solid. It is alkaline in its reaction, 
neutralizes acids, and produces salts which*do not crystallize. 
When heated, it evolves thick vapours which have an intensely 
bitter Jastc. Strong nitric acid produces witli it a blood-red 
colour: sulphuric acid gives with it a rich carmine tint, in which 
characters it resembles brucia. On the other hand, M. Pelikan 
has found that pure curarina possesses the chemical properties 
of strychnia so far. as the colour-tests are concerned, and with 
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more constant results. Thus, sulphoric acid when conjoined 
with the action of chromate of potash, ferricyanido of potassium 
or peroxide of lead, produced a beautiful play of colours. The 
galvanic test acted similarly. (Bernard, Op. cit. p. 474.) M. Ber¬ 
nard remarks that this similarity of chemical results proves, 
that there is no direct relation between the chemical characters 
of a substance and its physiological effects. The satnc or simi¬ 
lar chemical characters may exist in two bodies (curarina and 
.strychnia) of which the physiological effects arc not only diffe¬ 
rent but antagonistic. It furlher shows the e.xtrcme danger of 
ndying upon chemical reactions of this delicate kind, as infal¬ 
lible evidence of the presence of one substance, when th,e proper¬ 
ties on ifhich reliance is placed, are common to others wholly 
different in their effects on the body. Curara, which has but a 
slight action when swallowed, would, however, give the chemical 
reactions of strychnia in the stomach, and thus induce a certain 
class of chemists to swear that, beyond all doubt, strychnia was 
present, and that the person must have died of it I 

STRYCHNIA AND ITS SALTS. 

Remarks. — Strychnia (from b trrpvxros, a terra applied to 
plants supposed to have the narcotic properties of nightshade) 
is an alkaloid extracted from nux vomica. It was discovered 
'in 1818, but it was not until eight or ten years after its discovery 
that it came into medicinal use. Its properties as a deadly poison 
have been long known to medical men, but they have only 
within the last few years been brought prominently before the 
public, and this alkaloid has now acquired a fatal notoriety. 
From the time of its discovery up to 1856 it hail caused at least 
seventeen deaths, and numerous cases of accidental poisoning 
from the effects of which the persons had recovered, lluscmann 
in 1857 had collected thirty-five cases of poisoning by stry||^nia 
and its salts ; namely, twenty-four with the pure alkaloid, eight 
with the nitrate,*two with the sulphate, and one with the acetate. 
(Reil’a Journal, 4 H, p. 521, 1857.) A largo amount of ex¬ 
perience has now been collected on this form of poisoning. 

Symptoms. —When strychnia is taken in solution it has a hot 
and intensely bitter taste. This, of course, is not necessarily per¬ 
ceived when it is swallowed in the form of a pill. At an interval 
varying from a few minutes to one hour or longer, and sometimes 
without any premonitory symptoms, the person is suddenly seized 
with a feeling of suffocation and great difficulty of breathing. 
There are twitchings and jerkings of the head and limbs, — a 
shuddering or trembling of the whole frame. Tetanic convul¬ 
sions then commence suddenly with great violence, and nearly 
all the muscles of the body are simultaneously affected. The 
limbs are stretched out, the hands clenched — the head, after 
some convulsive jerkings, is bent backwards, the whole bodv is as 
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Stiff as a board, — and assumes, by increase of the convulsions, a 
bow-like form (opisthotonos), being arched in the back and 
resting on the head and heels. During the fit the head is firmly 
bent backwards, and the Ibles of the feet are incurvated or 
arched and everted. The abdomen is hard and tense — the 
chest spasmodically fixed — so that rcsf)iratinn appears to be 
arrested — the face assumes a dusky or congested appearance, 
with a drawn and anxious aspect, the eyeballs are prominent 
and staring, and the lips are livid. The features have been 
observed to assume the yjeculiar a|tpcarance given by the sardonic 
grin (risus sardonicus). The patient complains of a choking 
sensation with thirst and dryness of the tliroat. An attempt to 
drink is often accompanied with a spasmodic closure of “ftie jaws, 
by which the glass or vessel is broken or bitten. In several 
cases of poisoning by strychnia there has been from the outset 
a sense of iinpcnditig dissolution, and one of the first exclama¬ 
tions made by the patient has been, “ I shall die.” The intellect 
is generall}'^ clear aud unclouded during the intervals of the 
paroxysms, and the patient appears to have a full sense of his dan¬ 
ger. After a succession of fits, and generally shortly before death, 
tlierc. may be a loss of consciousness. This was observed in a case 
which occurred to Dr. Ogston, and in that of Mrs, Dove (p.799). 
Pain is occtisionally felt at the pit of the stomach, and during 
the paroxysms there is severe suffering from the violent spasm* 
of the voluntary muscles. The consciousness of the access of 
the fit is very remarkable. The patient calls out loudly, “ It is 
coming,” and screams or shrielcs, asking at the same time to be held. 
He in vain seeks for relief in gasping for air and in rc(iuiring to 
be turned over, moved, or held. Sometimes there is frothing at 
the mouth, and this froth is bloody from injury to the tongue. 
With respect to the muscles of the lower jaw—these, which are 
the ^st to be affected in tetanus from disease, are generally the 
last to be affected by the poison. The jaw is not primarily 
attacked, and is not always fixed during the paroxysm. It is 
relaxed in the interval, and the patient can frequently speak and 
swallow. When the jaw has been fixed by spasm, unlike the 
lock-jaw of disease, this has come on suddeidy in full intensity, 
with tetanic spasms in other parts, and there arc intermissions 
which arc not witnessed in the tetanus of disease (see p. 138). 
The sudden and universal convulsion affecting the voluntary 
muscles has been sometimes so violent that the patient has been 
raised up and even jerked off the bed. During the convulsions 
the pulse is very quick. After an interval of half a minute to 
one or two minutes, the convulsions subside; there is an inter¬ 
mission — the ptMient feels exhausted and is sometimes bathed 
in perspiration. * It has been noticed in someot these cases that 
the pupils were diluted during the paroxysm, while in the inter¬ 
mission they were contracted. Slight causes, such as the attempt 
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to move, or a suvUlen disturbance, or even touching the person 
lightly, will frequently bring on a recurrence of the convulsions. 
In cases likely to prove fatal, they rapidly succeed each other 
and increase in severity and duration until at length the patient 
dies exhausted. The tetanic symptoms produced by strychnia, 
when once clearly established, progress rapidly either to death 
or recovery. The duration of the case, when -the symptoms 
have set in, is reckoned by minutes, while in the tetanus of 
disease when fatal, it is reckoned by hours, days, and even 
weeks. As a general statement of the course of these cases of 
poisoning,—within two hours from the commencement of the 
symptoms the person either dies or recovers, according to the 
severity of the paroxysms and the strength of his constitution. 

The time at which the symptoms commence appears from the 
recorded cases to be subject to great variation. In poisoning 
by nux vomica the symptoms are generally more slow in ap¬ 
pearing than in poisoning by strychnia. Until they set in 
suddenly, the patient is capable of walking, talking, and going 
through his or her usual occupations. On an average in poison¬ 
ing by strychnia the symptoms appear in from five to twenty 
minutes. The interval which may elapse between the taking of 
the poison and the first appearance of symptoms has forme<l a sub¬ 
ject of discussion, atid in the case of a notorious crimitial it was 
made a cardinal point of the medical defence. (See sinte. p. 115). 
Ur. Warner, set. 39, took by mistake half a grain ol’ sulphate of 
strychnia; the symptoms began in less than Jive minutes, by 
constriction of the throat, tightness of the chest, and rigidity of 
the muscles on attempting to move. He first complained of 
want of air, and requested the windows to be opened. lie died 
in from fourteen to twenty minutes, his mind remaining clear 
until the last. (Brit. Amer. Journal, August, 1847.) In that 
of Mrs. S. Smyth, of IJomsw, three grains of strychnia were 
taken by mistake for salicine. This lady w.as in violent spasms 
in from^»e to ten minutes afterwards, and she died in one hour 
and a quarter. (Pharm. Journal, 1848, voL ii. p. 298.) A 
girl, act, 13, took one grain and a half of strychnia in solution 
on an empty stomach ; the symptoms began by twitchings of 
the muscles lather more than an hour after the poison was 
taken ; and she died in a violent tetanic fit in two hours and a 
half after she had taken the poison. (Mr. Bennett, in luncet, 
Aug. 31,1850.) This was a case in which, according to theory, 
the symptoms should have commenced within a few minutes ! 
I have elsewhere referred to the case of assistant-rsurgeon Bond 
(pp. 115, 144). This gentleman took two pills containing two 
grains of strychnia at 11*30 p. m., believing at the time that he 
had taken two aperient pills. He went to bed, and wm soon 
sound asleep. About 1*30 A.M., two hours after taking the pills, 
he started from his sleep, awoke his wife, and said that he should 
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die. Convulsive action of the limbs with difficulty of breathing 
immediately followed. At 2*20 a . m. he was seen by my iu- 
furmant, and was then suffering from tetanic convulsions. No 
suspicion existed in the mind of deceased or of any one about 
him that he had taken poison. He was bled, Avhen a severe 
convulsion came on suddenly, and he died about three hours 
after he had taken the pills. I'his case occurred in December, 
1857, and a report was forwarded to me in March, 1858. In a 
recent case reported by Dr. Ogilvie, of Alexandria, in which 
about four grains of strychnia were taken, the symptoms did not 
appear until an hour after the poison was taken. (Med. Times 
and Gaz. Oct. 30,1858, p. 443.) Drs. Lawric and Cowan have 
reported the case of a medical man who, in June 1853, took 
three grains of strychnia, dissolved in rectified spirit and diluted 
sulphuric acid, lie went to bed and slept for about owe hour 
and a half, when he awoke in a spasm, uttering loud cries 
which alarmed the household. Under treatment, this gentleman 
recovered. (Glasgow Med. .Journal, Part xiv. July 1856.) 
The longest interval Ascorded was in a case which occurred to 
Dr. Anderson in 1848, in which two hours and a half elapsed 
before* the appearance of symptoms. In this case the man took 
three and a half grains of strychnia by mistake for muriate of 
morphia. He resovered. (Ed. Monthly Journal, 1848, p. 566.) 
Other cases are reported in which the symptoms appeared in 
from ten minutes to three quarters of an hour. (Guy’s Hosp. 
Keports, Oct. 1856, p. 346; also Reil’s Journal fur Toxicologic, 
1857, 2 H, p. 499.) 

Another fact connected with the symptoms worthy of notice 
is, that there is a great exaltation of sensibility, and sometimes 
of the senses of sight and hearing; hence a slight touch may 
induce a tetanic paroxysm. On the other hand, patients suf¬ 
fering from tlie effects of strychnia have frequently derived 
great relief from being held, movedt restrained, or rubbed during 
the convulsive fit. (See eases, ante, p. 766.) In Dr, Lawrie’s 
case (su])ra) great relief was given by the forcible extension of 
the body ; and in the cases of Mrs. S. Smyth (supra) and J. P. 
Cook (post) each desired to be turned over. In fact, while a 
slight touch, by acting more as an excitant, may induce a spasm, 
a firm grasp has not produced this eflect. (Report on Strychnia 
by Dr. Steiner, Philadelphia, 1856, p, 14.) At any rate, a sense 
of relief has been experienced by the patient when held, moved, 
or rubbed : he has been able to swallow in the intervals of the 
fits, but at the s.ame time to manifest a dread of the act of swal¬ 
lowing. The symptoms of poisoning by* strychnia have been 
mistaken for those of tetanus. (For the means of distinction, 
see anfd, p. 138.) 

The duration of the convulsive fit is subject to great variation. 
In some cases it has not exceeded half a minute; in others it 
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has lasted eight minntes. On an average it has probably not 
execeded two minutes. The number of fits has varied from two 
to seven or more. Patients have died after one or two fits, 
sometimes during the convulsive spasm, at others during the 
remission. The length of the interval is in no two cases alike. 
The convulsions have subsided; but there has often remained 
difficulty of breathing, speaking, or swallowing. One tact, 
noticed in all the cases, has been the perfect consciousness of 
the patient during the intervals between the fits. 

Chronic poisoning : accumulative properties .—Some facts, else¬ 
where related (ant 6 , p. 88 ), show that strychnia given me¬ 
dicinally docs not appear to accumulate in the system. Any 
causes, however, which prevent or interfere with elimination 
may lead to the accumulation of the poison in the blood and a 
sudden accession of tetanic 83 'mptoms. At p. 88 is reported a 
case in which a sudden increase of dose led to death. The late 
Dr. Pereira has recorded a similar case, which proved fatal from 
the sudden access of tetanus, although the medicinal doses had 
been borne with impunity for sever^ days. (Mat. Med. vol. ii. 
pt. i. p. 654 ; see also on the effects of small medicinal doses, 
Andral, Clinique Mcdicale by Spillan, 1836, p. 890.) 

Local action. —Strychnia, like other alkaloids, a^ locally. It 
is rapidl}* absorbed by abraded or ulcerated surfaces, and may 
cause death under the usual symptoms. It is used by the In¬ 
dians, in the form of a vegetable extract, as a poison for arrows. 
A wounded animal soon dies from the effects under all the 
sj'mptoms of tetanus. 

Appearances. — The body is commonly observed to be re¬ 
laxed at the time of dbath, but it then speedily stiffens, and the 
muscles retain an unusual rigidity for a long period. The hands 
arc clenched, and the feet arched or turned inwards. In the case 
of ,/. P. Cooh, the rigidity of the body and limbs was well 
marked on exhumation after two months’ interment. In some 
instances, when death takes place in a sjiasm, the rigidity may 
continue, and maintain the body in the attitude given to it by the 
spasm. This occurred in a case related below (p. 778): the opi- 
sthotonic condition was retained after death, unless we assume that 
this was the result of a post-mortem action of the muscles. Dr. 
Geoghegan observed in one case that the tetanic spasm was 
merged in the subsequent rigor mortis. (Dub. Med. Press, June 
25, 1856, p. 404.) It by no means follows, however, that the 
dead bodj' should always be found in an attitude indicative of 
convulsions. The only signs of the past existence of these may 
be,—clenched state of the hands, a separation of the legs, and 
an arched condition of the soles of the feet. (See case, Med. 
Times and Gaz. Jan. 24,1857, p. 96.) Another remarkable ex¬ 
ternal appearance is, greater or less lividity abouf the head, body, 
and limbs, with fixedness of the joints. Among the internal 
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appearances are — congestion of the membranes and substance 
of the brain, as also of the upper part of the spinal marrow; 
congestion of the lungs and air-passages; the heart is contracted 
and empty, but its right cavities, in other instances, have been 
found distended with liquid blood. The blood is black and liquid 
throughout the body. The mucous membrane of the stomach 
has occasionally presented patches of congestion, probably de¬ 
pending on extraneous causes, since, in other instances, the sto¬ 
mach and intestines have been found quite healthy. The bladder 
is generally empty. 

A gentleman who had taken about six grains of strychnia 
was found dead. The body was examined on the same day. 
The face was pale, the features were calm and placid, the eyes 
were closed, the pupils natural. The arms, although still warm, 
were rigid and bent at-right angles, lying across the chest. The 
whole body was rigid and curved in a state of opisthotonos, 
resting uj)on the heels and back of the Bead. There was some 
lividity on tlic right side. The feet were slightly turned in¬ 
wards. The muscles were of a bright red colour, the lungs 
were slightly congested, the heart was larger than natural, the 
right cavities were distended with dark fluid blood, the left ca¬ 
vities contaiiji^d but a small quantity. The stomach was con¬ 
gested, the mucous membrane presenting some dark brown 
])atches. It contained about six ounces of food, and in some of 
the folds strychnia was visible. The liver, gall-bladder, kidneys, 
spleen, and intestines presented nothing unusual. The bladder 
was, in this case, nearly full of urine. The brain was slightly 
congested. (Mr. Porter, in Dublin Hosp. Gaz. Aug. 1, 1858, 
p. 227; see also paper by Dr. Geoghegan, Dublin, Med. Press, 
June 25, 1856, p. 401.) 

In a case in which a })erson died in six hours from a dose of 
three grains (p. 781, post), the rigidity of the body seven hours 
after death was so great as to allow it to be lifted by the heels. 
It was as stiff as wood, and all the muscles were firmly con¬ 
tracted, Thirty-six hours after death this rigidity had dimin¬ 
ished except in the fiitgers. The lungs were congested ; the 
heart was flabby, the right cavities containing dark-coloured 
blood, partly fluid and partly coagulated. The liquid portion 
appeared full of air-bubbles. The only appearance observed in 
the abdomen was congestion of the kidneys. In the head, the 
membranes of the brain (dura and pia mater) were congested; , 
the substance of the brain was also congested. The ventricles 
contained much serum; the choroid plexus was congested and 
of a dusky colour. The upper part of the spinal marrow was 
very red superficially, and the canal appeared to bo full of 
serum. The scalp was loaded with blood. (Guy’s Hosp. 
lleports, Oct. ft57, p. 484.) Mr. Wilkins forwarded the sto¬ 
mach of the deceased to me. The mucous membrane was very 
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rugose, and of a dark brownish-red colour. At the greater end 
there was a red patch, arising from congestion, covering about 
three-quarters of an inch of the mucous surface. There was a 
<lifFused redness of the lining membrane, amounting to deep 
lividity at the two ends of^lthe stomach. It was softened, and 
.a thick layer of mucus adhered to it. It contained about seven 
ounces of fluid of a light reddish-brown colour. This was re¬ 
moved and reserved for analysis. In a case that occurred to 
Dr. Ogston, in which a man died from three-quarters of a grain 
iu about three- quarters of an hour, the appearances wore similar, 
except that in this short period the congestion was much greater. 
The mucous membrane of the stomach was of a dark-red colour 
from intense congestion, and a thin layer of blood adhered to it. 
The duodenum and jejunum were also reddened. The veins of 
the spinal cord and its sheath were congested. (Lancet, Ajnil 
19, 1856, p. 428; see also Med. Times and Gaz. 1854, Dec. 16, 
p. 924.) 

Of the appearances produced in poisoning by strychnia, there 
are none which can be considered strictly characteristic. Con¬ 
gestion of the membranes of the brain and spinal marrow is 
probably the most common. With regard to the state of the 
heart and lungs, their condition as to fulness or ciiy^tine.'^s must 
depend rather on the mode of dying than on the actual cause 
])rOducing death. The condition of the lieart in these cases re¬ 
quires a briefgpoticc. It has been incorrectly a.ssunicd from 
cxj>critnents on animals, that in death from strychnia, the right 
cavities of the heart are invariably distended with blood, ami a 
iurther erroneous deduction has been made, that if the heart b© 
found empty in any case, this condition is inconsistent with 
death from strychnia. In the Guy’s Hospital Keports for Oct. 
1356, p. .346, I have collected fifteen fatal cases of poisoning by 
strychnia, comprising, I believe; all that had been recorded up to 
that date, in which the details were known. Out of fifteen fatal 
cases, the body was inspected in ten; and in six of these inspec¬ 
tions, the heart was cither found empty, gbmetimes contracted 
and sometimes flabby, or there was but little* blood present. 
Further, these cases show that the condition of this organ as to 
emptiness or fulness does not depend on the fact whether the 
head has or has not been opened before the chest is examined. 
In two other cases, that of Greene, tried at the Chicago Circuit 
Court, and of Azenath Smith, tried in C'anada (post, p. 791), the 
heart was found healthy, but empty, in alf its cavities. (Poisoning 
by Strychnia, p. 45.) 

In the case of Dr. Gardiner, who died in three hours and a 
half from the effects of strychnia. Dr. Steiner states that while 
the membranes of the brain and upper part of the spinal marrow 
were congested with dark fluid blwjd, the heart was small, 
contracted, and contained no blood. (Report on Strychnia, 
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1856, p. 15.) Drs. ScholeficM and Wright met with a case 
which proved fatal in about two hours, in which the heart was 
small, contracted, and nearly empty, and in this case the brain 
was not examined. (Ed. Med, Journal, Nov. 1858, p, 410.) 

These facts demonstrate that, in death from strychnia, the 
condition of the heart may vary, and that there is not the 
slightest ground for the assertion that emptiness of its cavities is 
inconsistent with death from this poison. 

The state of the lungs and air-passages is liable to some vari¬ 
ation. In the case of Mrs. Dove (^Iteg. v. Dove), York Summer 
Assizes, 1856, post, p. 799), these organs were found highly con¬ 
gested. This lady died on the sixth day, after having had doses 
of strychnia administered at intervals during that period. In this 
case, forty-two hours after death, the muscles of the body were 
relaxed, but the limbs preserved some rigidity, the hands and feet 
being incurvated by muscular contraction. The membranes of 
tlie brain, especially the inner membrane (the pia mater), were 
much congested. There was bloody serum beneath this mem¬ 
brane and in the ventricles. The substance of the brain, as well 
as the membranes and substance of the spinal cord, were con¬ 
gested. Ttic cavities of the heart were nearly empty; the small 
quantity of blood therein was dark and fluid. The blood was 
generally fluid, and of the consistency of treacle. The lungs and 
air-passages were (jngorged with dark blood, presenting the ap¬ 
pearance of jiulmonary apoplexy; the mucous iq^brane of the 
windpipe was of a dark-plum colour, and presented on its sur¬ 
face a dark mucus. The other organs, including the stomach, 
were healthy. In the stomach there were slight appearances of 
congestion. 

Fatal Dose. —The medicinal dose of strychnia is from the 
^Jjth to T^gth of a grain two or three times a day, gradually in¬ 
creased to as much as half a grain. The late Dr. Pereira states 
that he has given as much as one grain and a half at a dose; but 
subsequent experience satisfied him that so large a dose was 
dangerous. (Mat. Med. vol. ii. pt. i, p. 654.) Andral found 
that a dose of'^jth of a grain produced, in a man suffering 
from hemiplegia, intense tetanic rigidity in the paralyzed limb. 
(Clinique Medicale by Spillan, 1836, p. 890.) Dr. Christison 
communicated to me a case in which the -j^th part of a grain of 
strychnia in a pill, killed a child between two and three years of 
age in four hours. In two cases of adults, in each of which a 
quarter of a grain had been taken by mistake, the patients only 
recovered under early treatment. (Lancet,* July 26, 1856, pp. 
107—117.) The smallest faUil dose recorded in an adult, was in 
the case of Dr. Warner. Haifa grain of the sulphate of strychnia 
here destroyed life. In another instanec, a woman, set. 22, an 
in-patient of the Jersey Hospital, had administered to her by 
mistake four pills, each containing ^th of a grain of strychnia. 
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Soon afterwards, the usual symptoms appeared, and speedily 
proved fatal. (Dub. Med. Press, Sept. 17, 1852, p. 182.) In 
this case one-Afl/^ grain of strychnia proved fatal. Three-quarters 
of a grain have destroyed life in at least three cases. (On Poi¬ 
soning by Strychnia, pp. 138, 139.) There arc at least three 
instances recorded in which persons have recovered after taking a 
grain; in(|two cdscs, after three grains (p. 776 ante); and, in one 
instance, a person is said to have recovered from a dose of seven 
grains. (Medical Gazette, vol. xli. p. 305.) These, however, 
must be regarded as exceptional cases. A fatal dose of strychnia 
for an adult may be assigned at from half a grain to two grains. 

Peuiod at which death takes peace. —In fatal cases, 
death generally takes place within two hours after the taking of 
the strj'chnia. One of the most rapidly fatal cases recorded is 
that of Dr. Warner (p. 775). The symptoms commenced in 
five minutes, and he was dead in twenty minutes. In the ease of 
Cook, the symptoms commenced in an hour and a quarter, and he 
died in twenty minutes after their commencement. In a case pri¬ 
vately communicated to me, ten grains of strychnia, given by 
mistake for sulphate of quinine, killed a patient in ten minutes. In 
Dr. Ogston’s case, in which three-quarters of a grain were taken, 
the man appears to have died in less than a quarter of an hour 
from the commencement of the symptoms, and probably three- 
quarters of an hour from the time of taking the poison. (Lancet, 
April 19, 1856, p. 428.) In general, whatever may be the in¬ 
terval betweemthe dose and first symptoms, death is rapid when 
the tetanic, convulsions have once commenced. They may show 
themselves in a sodden and violent form, and the life of 
the patient then depends on the frequency and severity of the 
fits, and his age, strength, and constitution. In the case of the 
child that died from the sixteenth part of a grain (p. 780), the 
symptoms commenced in half an hour, but death did not take 
place for four hours. The protracted nature of this case may 

be explained by the smallness of the dose. (Poisoning by Strych¬ 
nia, p. 138.) In the case of Dr. Gardiner, death took place in 
three hours and a half, (Report by Dr. Steiner, 1856,p. 14.) The 
longest duration of strychnia-poisoning was in a case communi¬ 
cated to me by Mr. Wilkins of Newport, Isle of Wight. In 
February 1857, a gentleman swallowed three grains of strychnia 
at 10 p.m. In three-quarters of an hour he was beard in his 
• room groaning, ^.nd was there found in tetanic convulsions. 
*They came on like shocks, affecting the whole muscular system, 
oit)|er spontaneously or on any attempt to speak, drink, or move. 
During the fits there was great congestion of the face, the pupils 
were dilated, and the eyes appeared starting from the sockets. 
The back was arclied, the head thrown backward, and the feet 
were arched. He requested to be turned over. He was per¬ 
fectly conscious, and held conversation in the intervals, and his 
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skin was then bathed in perspiration. The pulse was 150, and 
he spoke in gasps. He could swallow, but with difficulty. The 
arms were bent at the elbows, and the legs were stretched out; 
the twitchinga of the face resembled those of epilepsy, but there 
was no frothing at the mouth. The heart continued to beat 
after the cessation of respiration, the pulse gradu^ly became 
more and more feeble, and ceased to beat at 4 a. t.e. sir 
hours after he had taken the poison. (Guy’s Hospital Reports, 
October 1857, p. 483 ; see also ante, p. 778.) 


CHAPTER 43. 

POISONTNO BY STRYCHNIA-TREATMENT-OHEMIOAE ANALYSIS 

-TESTS FOR THE PURE ALKALOID-OBJECTIONS-PROCESS 

FOR ORGANIC MIXTURES-THE POISON NOT ALWAYS FOUND 

-CONCLUSIONS-CASES OF POISONING BY STRYCHNIA - 

MEDICAL EVIDENCE AT THE TRIALS OP SMITH, GREENE, 

Calmer, and dove — brucia — its effects — analysis. 

Treatment. —If spasms have not already set in so as to close 
the jaws, we should, by the stomach-pump or by emetics, endea¬ 
vour to remove the poison. In a case in which six grains of 
strychnia were taken, the life of the person appears to have been 
saved by the early use of the stomach-pump. (Med. Times and 
Gaz. .Tunc 17, 1856, p. 809.) It has been supposed that emetics 
would not act in these cases; but this is an error, based on im¬ 
perfect observation. In Dr. Cowan’s case (p. 776), in which 
three grains of the poison had been swallowed an hour and a 
half before any treatment could be adopted, free vomiting was 
induced by the administration of emetics, and this aided in 
bringing about recovery. (Glasgow Med. Journal, Pt. xiv. July 
1856, p. 4.) Other cases of a similar kind‘are recorded. In 
one that occurred to Mr. Ilillicr, a girl, ®t. 18, took two grains 
of strychnia wrapped in a sweetmeat. In half an hour she felt 
a drawing of the legs and body; she then took as an emetic 
some common salt, which did not act for twenty minutes, she 
then vomited. The stomach-pump was used, and the girl speed¬ 
ily recovered. (Med. Times and Gaz. April 1, 1854, p. 316.) 
In this instance also much relief was obtained by the use of 
chloroform vapour to allay the spasms. A case, in which a dose 
of liquid chloroform is stated to have been benefieial, occurred* 
to Dresbach (Ohio). A man swallowed three grain# of 
strychnia in three ounces of a solution. He was seen by Dr. 
Dresbach in twenty minutes, and was then in the following condi¬ 
tion ;—The muscles of the back and legs were rigidly contracted, 
the features distorted, a sense of burning in the stomach, tight¬ 
ness in the chest, giddiness, dimness of vision, the limbs cold. 
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and the body in a state of copious perspiration. He gave the 
man two drachms of chloroform, and in less than fifteen miuutcs 
after swallowing it the relief is said to have been complete. 
(Amer. Jour. Med. Sci. April 1850, p. 546.) 

If the poison has been already absorbed and conveyed into 
the blood, there is no known antidote to its action. Opium has 
been recommended, but there is no evidence that its employment 
has been attended with any benefit. Cold affusion has in some 
cases only had the effect of bringing on a violent paroxysm. A 
mixture of finely powdered animal charcoal in sugared water 
has been suggested as an antidote. No injury can follow from 
its use ; but there is no evidence of its having been productive 
of benefit when it has been administered some time after the 
poison. This treatment wtl!^ adopted at St. Bartholomew’s Hos¬ 
pital in a case in which a man swallowed four grains of strychnia 
with an equal quantity of morphia dissolved in spirit. 1'lic 
symptoms came on in half an hour, with a feeling of dread as 
of some impending danger, and a stWening of the limbs. He 
was brought to the hospital an hour after the poison w'as taken. 
About three or four ounces of animal charcoal were injected into 
the stomach by the pump, and the liquid withdrawn was ex¬ 
amined by Dr. Stenhouse, but he could find no strychnia therein. 
The man had the usual symptoms for ten hours ; after this he 
recovered. (Med. Times^ and Gaz. April 28, 1855, p. 42.3. ) The 
patient should be kept in‘perfect quiet and repose so as to pre¬ 
vent as far as possible the recurrence of the paroxysms. The 
senses arc sometimes acutely impressionable. Tbps light is in¬ 
tolerable, and the lowest whisper may be beard by the patient. 
Even the feeling of the pulse or the sudden approach of a person 
to the bedside has been known to bring on a paroxysm. 

Tobacco has been proposed as a remedy, and Dr. O’Reilly, 
U. S., has published a case in which a man who had swallowed 
six grains of strychnia recovered after he had taken an infusion 
of upwards of an ounce of tobacco leaves, given in small doses 
at intervals. It seems, however, that he had previously taken an 
emetic, which caused copious vomiting. (Med. Times and Gaz. 
June 12, 1858, p. 600.) Curara and conia have been pro¬ 
posed as antidotes, on the principle that their-action is antago¬ 
nistic to that of strychnia, namely, that they destroy the motor 
power and paralyse the muscles. The inutility of this system 
of treatment has been elsewhere pointed out. The patient is 
likely to be killed by the so-called antidote, if he escapes from 
tlie action of the poison. 

CHEMICAL ANALYSIS. 

77i€ pure alkaloid .—Strychnia is a white crystalline solid, 
scarcely soluble in water. It is dissolved by hot rectified spirit, 
and, in a smaller degree, by ether. Its alcoholic solution by 
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slow evaporation deposits strychnia in well formed crystals. 1. 
It crystallises in lengthened cuneiform octahedra, which have 
been described as four-sided prisms, and in flattened prisms, 
crossing each other at angles of 60°. 2. When heated on pla- 

tina-foii fir mica, it melts, and burns like a resin, with a yellow 
flame, evolving a black smoke. When heated in a small reduc¬ 
tion-tube, ammonia is one of the products of its decomposition. 
3. It requires 7000 parts of cold water and 2500 of boiling 
water to dissolve it. It is thus separated and known from its 
salts, all of which are very soluble in water. 4. It is not very 
soluble in potash, ammonia, or any alkali; hence an alkali gives 
a white precipitate in the saline solutions of strychnia, when they 
arc not too much diluted. 5. It is very soluble in chloroform. 
6 . It is dissolved by weak acids, fciineral and vegetable. 7. 
titrychnia and all its salts have an intensely bitter taste, even 
when they do not form more than the 38^ gth part by weight of 
the solution. 8. Like the solutions of all the alkaloids, they are 
precipitated by tannic acid. 

Tests in the solid state. —1. Nitric acid does not produce any 
change of colour in pure strychnin or its salts; but the strychnia 
used in pharniiicy is generally reddened by this acid, owing to 
its containing briicia. 2. Iodic acid produces no change in this 
alkaloid, whereby it is known from morphia. 3. Cold concen¬ 
trated sulphuric acid dissolves it witfiout producing any change 
of colour. If to this solution, a fragment of a crystal of bichro¬ 
mate of potash is added and allowed to remain for a few se¬ 
conds, a series of beautiful colours will appear wherever the 
bichromate meets the acid mixture. These colours commence 
with a deep blue, passing through violet, purple, and red tints, 
until, by long exposure to the air, the mixture assumes a light- 
red colour. A fragment of ferricyanide of potassium, or a parti¬ 
cle of peroxide of lead, or of peroxide of manganese, will produce 
the same play of colours. As they are produced by finely pow¬ 
dered peroxide of manganese (if not added in too large quan¬ 
tity), they present the finest variations of tint, whde the changes 
are not so rapid. These results are obtained equally with the salts 
of strychnia. This “ colour-test ” will apply to tlfe smallest 
visible quantity of pure strychnia obtained by the evaporation 
of the smallest quantity of any of its solutions. It should be 
applied, not to the solution, but to the dry residue; the pro¬ 
portion of acid and manganese or bichromate of potash must be 
adjusted accordingly. 

Salts of strychnia in solution .— 1. If not too diluted, potash 
and all alkalies throw down a white precipitate not redissolved by 
a slight excess of the alkali. 2. Carbonate of potash slowly pre¬ 
cipitates a diluted solution in fine prisms. 3. Bicarbonate of 
potash does not precipitate the solution, if acid. 4. Sulpho- 
cyanide of potassium produces a crystalline precipitate, appear- 
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ing as flattened prisms under the microscope. 5. Ammonia 
gives cr 3 'stals of strychnia. 6. Chromate of potash produces in 
very dilated solutions, prismatic crystals of a golden-yellow 
colour, and when a drop of sulphuric acid is added to these 
under the microscope, the purple and violet colours are immedi¬ 
ately brought out. This is a useful test for strychnia, first sug¬ 
gested by Mr. Horsley, of Cheltenham. 7. The cldoridcs of 
platina and gold, and the iodide of potassium, with or without 
iodine, produce precipitates the crystalline characters and ])olar- 
izing properties of which, as observed by the micro.scopc, are in 
some respects peculiar. The iodide of potjissium gives, even in 
very diluted solutions, well-marked stellated prisms with fusiform 
terminations. 8. The solution has an intensely bitter taste, jter- 
ceptible even when diluted to gjj^ggth part, or according to some, 
when diluted to .yis^onth part. 

The principal salts of strychnia arc the aceIdU, hydrochloratc^ 
and sulphate. The latter is but little known in this country, and 
is chiefly used in the United States. All are eminently poi¬ 
sonous. The acids are known hy the usual tests. There is at 
present no restriction on the sale of stry chnia or its salts to the 
public. They may be procured at the rate of threepence a grain, 
or in larger quantities at sixteen shillings per ounce. Strychnia 
is largely imported from the Continent, and is exported from 
England to Australia. It is much employed in the destruction 
of vermin, and in Australia in the destruction of wild dogs. In 
1852, the strychnia annually imjxu’tcd into this country amounted 
to about fifty ounces. (Pharm. Journal, 1852, p. 538.) A large 
([uantity of strychnia is used in the manufacture of Battles ver¬ 
min powder. This is a compound of str^’chnia, starch, and 
colouring matter (Prussian blue). It is sold over most par(^ of 
the kingdom. It has already caused several deaths, and occa¬ 
sioned numerous accidents. (See case, Ed. Med. Journal, Nov. 
1858, p. 410.) There is no restriction on its sale. A packet, 
containing a grain, may be purchased at most drug or oil shops 
for threepence ! As two grains may be purchased (by the ounce) 
f<.)r one penny, and sold as vermin powder for sixpence, the ven¬ 
dors of these dangerous articles realize an enormous profit. 
Within the last two years, strychnia has been much used for the 
purposes of suicide. 

Objections to the tests .—There are no objections to these tests 
when we are dealing with the pure alkaloid, and wheti we take 
care that the more salient properties of crystallization and taste 
are brought out as well as the production of colour. Some en¬ 
thusiastic chemists have proposed that we should rely on colour 
alone, and they have affirmed that there is no substance but 
strychnia which will produce, with a mixture of sulphuric acid 
and bichromate of potash, ferricyanide of potas.sium, or peroxide 
of lead, the colours above described. This was stated on oath 
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by the chemical witnesses for the defence at the trial of William 
Palmer, in 1856 (post, p. 791). The researches of Bernard and 
Pelikau, published in 1857, have, however, made known to the 
scientific world tliat the South American poison, curara, contains 
an alkaloid, curarina, which resembles strychnia in the action of 
the colour tests, brucia in the action of nitric acid, and both in 
its intense bitterness (ante, p. 772; also Bernard, Tje 90 n 8 , &c., 
1857, pp. 261, 472). Sulphuric acid gives a variety of colours 
with organic substances. Narceine and papaverine are rendered 
by it blue ; salicine acquires a pinkish-red ; pyroxanthine, a rich 
sapphire-blue colour, with various shades of purple; cyclamine, 
a violet-red colour; and cerebral matter, a violet colour, with 
various shades of red. (Ann. d’Hyg. 1855, vol. i. p. 443.) 
But these substances are coloured by sulphuric acid irrespective 
of the use of bichromate of potash, or the other oxidizing 
agents. Aniline acquires a deep sapphire-blue colour when a 
mixture of sulphuric acid and bichromate of potash is added 
to it. In all these cases, it is true, a distinction may be drawn, 
]:)rovided the acid and the bichromate be separately added, and 
not u.sed in a mixed state, as recommended by Otto and some other 
finalysts; yet the tact that such a variety of colours is produced 
by sulphuric acid on organic substances should teach caution in 
drawing inferences from its employment in cases in which wc 
are operating on the solids or liquids of a dead body. On the 
whole, in medico-legal practice, it would be unsafe to rely upon 
colour thus produced in organic extracts, un]e.ss we have the 
corroboration derived from crystalline form and a bitter taste. 
In the absence of the latter, whatever results the colour-test may 
give, there c.an be no certainty that strychnia is present. 

A negative result must be received also with equal caution. 
Bocker has pointed out that morphia, quina, certain organic acids, 
nitre, common salt, and sugar, modify or prevent the reaction of 
chromic acid on strychnia. (Vergiftungen, 1857, p. 107.) An 
analyst ought therefore to be well assured of the purity of the 
substance which he is examining before he comes to a conclusion 
that stiyclmia is present or absent in an article presented for 
analysis. 

Oryanic mixtures —Numerous processes have been suggested 
for the detection of this poison in the contents of the stomach 
and in organic liquids generally. It is unnecessary to describe 
the whole of them. The general principle of separation is nearly 
the same in all. The alkaloid is first rendered soluble by the 
use of a diluted acid — the tartaric, oxalic, acetic, sulphuric, 
hydrochloric, and phosphoric have all been used for this pur¬ 
pose. The alkaloid is then precipitated by carbonate of potash 
(Fresenius), and re-dissolved in alcohol mixed with acetic acid ; 
or, after concentration, fhe acid liquid is neutralized by potash 
or its carbonate, aftd the alkaloid removed by ether (Stas); or. 
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lastly, the salt of strychnia is removed from the organic liquid by 
agitating it with animal charcoal, and it is then separated from 
the charcoal by rectified spirit (Graham). Among these processes, 
that which is least open to objection is based on the principle 
first suggested by M, Stas (p. 629). 1. A small quantity of 

acetic acid (a few drops to one ounce) is added to the liquid 
or to the solid very finely cut up. A sufficient quantity of water 
is used to make a thin liquid, a small quantity of alcdhol is 
added, and the whole is now digested in a water-bath, with fre¬ 
quent stirring. 2. After an hour’s digestion, the liquid is 
strained, filtered, and pressed ; the residue is waslied with more 
water and alcohol until all the soluble matter is removed. The 
liquid is evaporated in a water-bath to one-half, and the residue 
is then treated with hot alcohol, and filtered. 3. The alcoholic 
solution (containing acetate of strychnia) is evaporated, and the 
residue is digested with a small quantity of distilled water. This 
is filtered, and placed in a stoppered tube; it is then rendered 
alkaline by potash, and shaken with twice its volume of rectified 
ether. The ethereal liquid is poured off and allowed to evapo¬ 
rate spontaneously, when strychnia, if present, will be left in 
small circular spots, which appear crystalline under the micro¬ 
scope. The crystalline form, the bitter taste, and the effect pro¬ 
duced by sulphuric acid and bichromate of potash, will enable 
the analyst to determine whether the ethereal residue does or does 
-not contain the alkaloid strychnia. 

Among the numerous modifications suggested, the use of chlo¬ 
roform has been recommended in place of ether, and in some 
cases it may be preferable; but it exerts a powerful solvent 
action on oil and fat as well as other organic matters, and on 
the whole, I have not found it to possess any advantage over ether 
in separating strychnia from organic liquids. It is, however, 
a bettqi solvent of the pure alkaloid. 

In one exj'criment by the ether-process, a quarter of a grain 
of strychnia in a solution was given to a rabbit; the animal 
lived twenty minutes, and the amount extracted from the stomach, 
which contained about half a pound of hay and green food, was 
probably not more than the jjgth of a grain. Drs. Cbristison and 
Maclagan, of Edinburgh, adopted Stas’s process in a similar ex¬ 
periment on a rabbit, which died from a quarter of a grain of 
pure strychnia, given in the form of a pill, after the lapse of an 
Imur and three-quarters. Strychnia was found in the stomach 
by the taste and the bichromate test. (Guy’s Hosp. Reports, 
Oct. 1856, p. 385.) SomQ processes have been announced as 
more delicate than that of Stas; but the so-called discoverers 
forget that a Court of law looks to certainty more than delicacy, 
and that the alleged power of detecting infinitesimal quantities, 
although it may temporarily redoand*to the popularity of the 
inventor, is of no value at a criminal trial unless the results 
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are such as to leave no reasonable doubt on the mind of inde¬ 
pendent chemists. 

Strychnia does not appear to be materially affected by the de¬ 
composition of organic matter. Mr. L. Thompson detected the 
poison in the remains of a dog far advanced in putrefaction, 
after four months’ burial. I have also detected it in the putrefied 
stomach of a dog. There is no reason to believe, however, that 
this alkaloid is as indestructible as arsenic: hence, like other or¬ 
ganic poisons, it may disappear after the lapse of years. In the 
case of Mrs. S. Smyth (ante, p. 775), who died from strychnia in 
1848, one-half of the stomach with part of its contents had been 
buried in a garden. The glass vessel containing it was sent to me 
by Mr. Taylor, of Romsey, in the spring of 1858. On examin¬ 
ing the remains by Stas’s process, there was no trace of strychnia. 
No crystalline residue was obtained, and the colour-tests pro¬ 
duced no indication of the presence of the poison. 

In cases in which the ordinary processes fail to reveal the 
poison, the late J)r. Marshall Hall recommended the use of a 
frog as a strychnoscopic test. This may be adapted to the pur¬ 
poses of physiology, but, for reasons elsewhere assigned (p. 211), 
it is not fitted for the purposes of medical jurisprudence. 

The poison not detected —Strychnia furnishes no exception to 
the remark made of other poisons. The power of detecting it 
in a dead body will depend on the dose taken, the time which 
the person survives, vomiting, the effect of treatment, of absorp¬ 
tion, elimination, and, probably, decomposition in the living 
blood and tissues. I have elsewhere examined this question 
(Guy’s Hosp. Reports, Oct. 1856, p. 326, ante, 191) in reference 
to a particular case. Facts which have since transpired have 
fully confirmed the conclusions there drawn (ante, p. 70). In 
some cases that have occurred in the human subject, in spite of 
death from strychnia, the alkaloid has not been found in tl|p body. 
It maybe suggested that the processes pursued were not sufficiently 
delicate; but as the same negative results arc occasionally ob¬ 
tained with respect to all other poisons, including even arsenic, 
this cannot be regarded as a correct explanation. It may be 
that those who affirm they never fail to find the poison, act upon 
a foregone conclusion, and rely upon results from which a pru¬ 
dent chemist would decline to draw an affirmative conclusion. 
The serious effects of this reckless system of testing have been 
elsewhere alluded to (p. 632). A man may die from strychnia, 
and no trace be found in the body, just as he may die from the 
effects of morphia, aconitina, or other powerful alkaloids, which 
in certain cases leave no trace of their existence. (See ante, 
p. 191; also Dub. Med. Press, June 25,1856, p. 403.) In a case 
recently recorded by Dr. Ogilvie, of Alexandria, in which four 
grains of strychnia were taken, the symptoms came on in an 
hour, and death took place in about ten minutes afterwards. A 
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most elaborate analysis was made by Flandin’s process, but the 
result was that no strychnia was found in the body. The only 
presumptive evidence of its presence was a bitter taste of the 
extract of the contents of the stomach. (Med. Times and Gaz. 
Oct. 30, 1858, p. 444.) In the case of Mrs. King, of Jamaica, 
who was killed by a dose of five grains of strychnia, adminis¬ 
tered by mistake for oxide of bismuth (September 18.56), an 
analysis of the contents of the stomach was made, but no traces 
whatever of strychnia were found in the contents of the stomach, 
although death had taken place rapidly. (On Poisoning by 
Strychnia, p. 151.) 

Jn the tissues ,—The process for detecting strychnia in the tis¬ 
sues is similar to that recommended for organic liquids (p. 786). 
In the greater number of fatal cases of poisoning by strychnia 
which have occurred within the last few years, there has been 
either a cautious avoidance of the analysis of the tissues, or if 
these have been examined, the results have not been published. 
Tlie alleged deposition of strychnik in the organs and tissues has 
been elsewhere fully considered in reference to the absorption 
and elimination of this poison (p. 68). The conclusions at which 
I have arrived from my own observations, as well as from facts 
communicated to me by persons on whose judgment reliance 
may be placed, are these:— 

1 . That strychnia may be found in the stomach as in other 
cases of poisoning, when it has not been entirely alisorbed, and 
the stomach and contents have been properly pre.served for ana¬ 
lysis., 2. That a putrefied condition of the body does not inter¬ 
fere with its detection and separation when present in the remains. 
3. Tliat in some cases, when given in small dose.s, and in other 
cases, even in large doses, although it may be detected in the 
stomach (if carefully preserved), it cannot be detected iff the 
absorbed state in the blood and tissues. 4. That there are no 
facts derived from experiments on animals, or from observations 
on the human body, to justify the statement, that in all cases of 
poisoning by strychnia, the poison must by proper chemical pro¬ 
cesses be certainly detected. 5. That in strychnia-poisoning, as 
ill morphia and oi her forms of poisoning, a person may live a suffi¬ 
cient time for the poison to be entirely removed from the stomach, 
and in this case he may die without a trace tif strychnia being 
found in the blood, tissues, or any part of the body. 

As an instrument of murder, if we except the case of Mi.ss 
AVicrcromby (1830, p. 138), strychnia had not been known in 
this country until the crimes of William Palmer, in 1855-6, 
drew general attention to this poison. The alkaloid had been 
used for destroying vermin, but it was scarcely known to the 
public as a deadly poison. Since that date there have been more 
deaths from strychnia,- as the resuit of suicide or accident, than 
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had been previonsly recorded. In Canada and the United States 
it has been employed for criminal purposes. In 1861, a woman 
named Azejtath Sm.ith,vras tried in Canada for the murder of John 
Freeman, by poisoning; him with strychnia. (Brit. American Jour¬ 
nal, July 1851; and Med. Gaz. vol. xlviii. p. 517.) The prisoner 
had cohabited tor a short time with the deceased, and the motive 
assipned for the crime was a desire to possess his property. On 
the Friday before his death, deceased was suddenly seized with 
stiffness of the limbs; his legs were stretched out with violent 
<',ramps ; he could not bear any one to touch him ; he perspired 
greatly. He retained his intellect throughout: he recovered in 
about an hour, and said that he never had had such cramps be¬ 
fore. On the evening of the next day, about ten o’clock, he was 
seized with similar fits, which continued at intervals through the 
night; he shook all ov(;r his body, his limbs became stiff, and 
he perspired greatly. Deceased ascribed his attack to some pills 
which he had taken. He was better on the Monday, but after 
taking, as he supposed, another dose of the pills, he was seized 
with jerking of the limbs, twisting of the ankles, and other 
symptoms of a tetanic character, his head being drawn right 
back, and his legs straightened out stiff. He said he should die. 
A medical man was sent for, but he did not arrive until after his 
ileath : hence this record of the symptoms immediatedy before 
death is known only from the evidence of non-professional by¬ 
standers. It was stated that deceased asked fur something to 
take the taste of the pills out of his mouth,—that after the last 
dose the cramps came on very suddenly, and that he soon died. 
From the evidence at the trial, it appeared that after the hist 
slight attack, he was seen by a medical man, to whom he de¬ 
scribed the spasms like “ shocks of electricity.” The prisoner, who 
w'as present, said, in reply to an inquiry, that he had taken two 
“ balm of life pills.” On his second visit, the medical witness 
found him dead, his body was bent back (opisthotonos), and in a 
state of general spasm. He suspected death from strychnia. The 
body was buried, but subsequently exhumed and examined. The 
legs were in a state of rigid spasm, the soles of the feet much 
arched, the toes drawn forcibly towards the back of each foot; 
the heart was healthy, but empty in all its cavities; the other 
organs of the chest and abdomen presented nothing unusual. An 
alcoholic extract of the contents of the stomach gave, with sul¬ 
phuric acid and peroxide of lead, a violet colour indicative of 
the presence of strychnia. The prisoner was supposed to be 
connected with the act by evidence that either she or a person 
like her, had purchased five grains of strychnia in a neighbouring 
town on the morning of deceased’s death. She had asked for 
and procured preserves to give to the deceased, with his pills. 
She had predicted he would not recover. She was well ac¬ 
quainted with the properties of strychnia, and had conversed 
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about the destruction of vermin with it. This, indeed, was the 
reason assigned for the purchase. She ascribed the deceased’s 
death to apoplexy, had the body buried quickly, sold off some 
of deceased’^ property, and left the house. The jury were not 
satisfied of tire guilt of the prisoner, and she was acquitted.^ 
That deceased died from strychnia was abundantly proved ; but 
the jury may have supposed that he took the poison by some 
accident, or with the intention of destroying himself. 

At Chicago Circuit Court, Dec. aud Jan. 18.5.5, G. W. 
Greene, a banker, was charged with me murder of his wife by 
strychnia. He had been married for many years, and the 
general evidence showed that he had latterly maltreated the 
deceased. It seems that died suddenly while in apparently 
good health, and no person witnessed her death. The prisoner 
assigned the cause tp cholera, and made some contradictory 
statements. An inspection of the body by Drs. Myers and 
Freer revealed no cause of sudden death : there was no disease. 
There was lividity about the throat and eyelids, the tongue 
was protruded, and the limbs were in a rigid staie. The 
stomach, intestines, and brain were healthy. The lungs and 
heart were also healthy ; but the heart was empty, its well its the 
great vessels near it. Ifr. Blaney, a chemist, deposed to finding 
strychnia in the contents of the stomach of deceased. Ho 
employed Stas’s process, and estimated that the whole (quantity 
w'hich he found amounted to the 20th part of a grain. He used 
the colour tests, and, having produced some of the crystalline 
matter in court, he applied the tests for the satisfaction of the 
jury; one gave the result indifferently, and the other not at all. 
The crystals had a bitter taste. It was proved that in the 
drawer of a bureau, of which the prisoner had the key, strychnia 
was found ; and it is stated that in the same bureau (quinine was 
kept, which deceased was in the habit of taking for ague, from 
which she suffered. It was also alleged that deceased herself had 
used strychnia for poisoning animals. The defence, therefore, 
turned upon the possibility of deceased having taken the poison 
(if taken at all) by some mistake for quinine. Nevertheless, 
the prisoner was convicted. A new trial was moved for and 
granted. 

There may have been other facts of a moral kind which led 
to the verdict in this case; but, viewing them as they have been 
here reported to me, there was a failure of the medical evidence 
to show that death was caused by strychnia. Nothing was 
known concerning symptoms: the appearances were of a nega¬ 
tive kind, and the chemical analysis admitting it to its fullest ex¬ 
tent merely proved the existence of amedicinal dose of strychnia. 
In fact, but for this chemical evidence, there would have been no 
case against the prisoner; and this evidence, in a scientific point 
of view, was not satisfactory. 

S £ 4 
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The case of Ileg v. William. Palmer (Cent Crim, Court, 14tli 
to 27th May, 1856) has been already adverted to in various 
parts of this volume. The prisoner was indicted for the murder 
of bis friend Parsone Cook by strychnia,,and after a 

lengthened trial was found guilty of the crime. Whether we 
view the social position of the accused, the enormity of the 
crime, the stealthy and artful manner in which it was per¬ 
petrated, and the unscrupulous efforts made by some professional 
men to save this notoriq|^ criminal from the scaffold, this case 
surpasses nail others in sclent and modern records. The de¬ 
ceased, mt. 28, enjoyed good health, had never been subject to 
fits or convulsions, and was fond of outdoor sports. On the 
evening of the 14th Nov. 1855, whil^in the society of Palmer, 
ho was first seized with a violent vomiting after drinking some 
brandy and w'atcr. Prom this illness he recovered, but he had 
repeated attacks of vomiting after taking various articles of 
food, until his death, on the night of Nov. 20th. During this 
rime Palmer was dail}^ with him, and sent him broth, w’hich 
caused vomiting. Some of this broth had been privately taken 
by a servant before delivering it to deceased, and it caused her 
to vomit. The vomiting continued more or less daily after 
deceased had taken various articles of food, except on Nov. 19th, 
on which day the prisoner was absent. On the 17th Nov. an 
aged practitioner (Bnmford) was called in by Palmer to attend 
Cook. On the 18th, Palmer wrote to a medical friend of de¬ 
ceased’s (Jones) to come and see him, stating what as a medical 
man he must have known to be untrue, that he was labouring 
under a bilious attack combined with diarrhoea. Baniford pre¬ 
scribed two pills containing calomel, rhubarb, and half a grain 
of the acetate of morphia, to be taken at night. They were 
taken by deceased on the nights of the 17th and 18th, with 
benefit. On the night of the 19th, at about 10.30, Palmer gave 
to deceased two pills, and left him. At a quarter before 12 the 
deceased was heard to scream, and he was then seen by a servant 
sitting up in bed and beating the bed : he said to this witness 
that the pills which had been given to him by Palmer had caused 
his illness. She thus described his symptoms: his head was in 
motion, jerking backwards; his arms were straightened out, 
and his legs were quite stiff; the eyes were staring ; the head 
was drawn back; the mouth closed. He could speak, and he 
said he should die. The prisoner, who had been sent for at the 
request of deceased, gave him a wine-glassful of a brown liquid, 
after wliich ho vomited, and asked to have his hands rubbed. 
These were stiff, cold, and damp. On Nov. 20th Palmer was 
with him, and gave him coffee, which he vomited. Jones 
arrived, and saw' him in consultation with Bamford and Palmer 
in the evening: he was then going on satisfactorily. He refused 
to take more pills, but it was agreed that he should have the 
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morpliia pills that night. The prisoner Palmer did not inform 
cither Jones or Bamford that deceased had been attacked with 
tetanic spasms on the previous night after having taken pills, 
and that he, the prisoner, had attended him and sat with him 
for several hours. On the night of the 20th, Palmer called on 
Bamford for the pills :—on the previous nights they had been 
sent by a messenger. Bamford made them up in Palmer’s 
presence, and at hii request wrote a direction on the box “ night- 
pills,” and delivered them to Palmer, vuho took them with him. 
Bamford did not again see the deceased alive. 

About a quarter past 11 on this night (and about an hour 
after the pills had been delivered to him by Bamford) the prisoner 
Palmer gave two pills to deceased in the presence of Jones, 
calling Jones’s attention to Bamford’s handwriting on the box. 
Palmer then left the house. Deceased, fearing an attack like 
that of the preceding night, requested Jones to have a bed 
made up, so that he might sleep in the room with him. But 
fur this circumstance, on which the prisoner had not calculated, 
it is probable that deceased would have been found dead in 
his bed, and no accurate history of the symptoms preceding 
death would have been made known! Three quarters of an 
hour after taking the pills deceased appeared comfortable, but 
in ten minutes more (fifty-five minutes after taking them) Jones 
was suddenly roused by deceased, who was sitting up in bed, 
said he was going to be ill, asked his friend to rub his neck, 
and to send for Palmer. After swallowing two other pills (said 
to contain ammonia), which Palmer had brought with him, de¬ 
ceased fell buck on the bed in convulsions, lie said he should 
be suffocated. They tried to raise him: but he was so stiffened 
out with spasms that it was impossible. He then said, “ Turn 
me over.” He was turned on his side, and he died in a few 
minutes. Jones described the symptoms as those of tetanus : 
every muscle of the body was stiffened. When his neck was 
rubbed, the muscles of the head and neck were fpund to be 
affected with violent spasms: his head was thrown back; his 
hands were clenched; and his arms were in a state of rigidity. 
Ills jaw was fixed and closed. His body was stretched out and 
rested on the head and heels (opisthotonos). The symptoms, 
therefore, in this second and fatal attack, came on in about an 
hour after deceased had taken the suspected pills; and he died 
in from sixteen to twenty minutes after their commencement. 

The body of deceased was inspected on the 26ih Nov., six 
days after death : it was then in a state of rigid spasm, and this 
state of spasm continued in the limbs for more than two months 
after death, *. e. at a time when the body was exhumed for a 
second inspection. The viscera were stated to be universally in 
a sound and healthy condition. The membranes of the brain 
were a little congested: the heart was ‘empty, ami the blood 
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generally dark and fluid. The mucous membrane of the stomach, 
as well as that of the intestines, was partially congested. There 
was no appearance of any disease to account fur death. 

The stomach and intestines were delivered in a jar to Dr. Eees 
and myself for analysis, without any other information than that 
it was suspected the deceased might have died from poison. 
We could j»rocurc no history of the symptoms preceding death. 
As there has been much misrepresentation regarding the con¬ 
dition of the articles for analysis, I here give parenthetically 
the facts. 

[On opening the jar we found the stomach cut open from end 
to end, turned inside out, with its mucous membrane lying in 
contact with the intestines. A short written memorandum, in 
the form of a private note, was handed to us with the jar : there 
was, however, no authentic report of the insj)ection signed by 
those who were present, and no statement to explain the extra¬ 
ordinary and improper condition in which, in a suspected case 
of poisoning, the stomach had been sent to us. There was no 
intimation that any contents had been found in the stomach, 
or, if found, of what had become of them ; and it was not until 
the trial of the prisoner, six months afterwards, that Dr. liccs 
and I could arrive at a solution of the mystery 

The prisoner Palmer threw every difiiculty in the way of an 
in.spection. Without waiting for the authority of the relatives 
of deceased, he ordered a coflin, and it was only by the 
timely arrival of the stepfather, Stephens, and the suspicion 
which arose in his mind from the general conduct of the 
prisoner, that the body was not buried. It subsequently tran¬ 
spired that the criminal Palmer had attended the inspection 
which was performed by two young men, to one of whom 
(Newton) he had just before given two wincglassfuls of brandy. 
Newton, it is stated, had never before made the inspection of 
a body—;• he was on intimate terms with the prisoner: he had 
secretly supplied the prisoner with three grains of strychnia on the 
night of the 19th Nov.,—the first night on which deceased was 
attacked with symptoms of poisoning; a fact which he kept con¬ 
cealed for six months, i. e. until the trial! He was cognizant of 
the purchase by the ])risoner of six grains of strychnia on the 20th 
Nov., the day on which Cook died suddenly. On the evening 
of the 25th Nov. he discussed with the prisoner the fatal dose of 
strychnia, and whether this poison could or could not be found 
in the body after death; and on the morning-of the 26th, under 
the circumstances described, he assisted at the inspection of the 
body of Cook ! Ilis co-inspector, Devonshire, published, after 
the trial, the following account of Newton’s proceedings: — 
“ He (Newton) punctured the stomach, and about a teaspoonful 
of the contents were lost. Afterwards, when Dr. Harland and 
I were examining the lining membrane, Mr. Newton suddenly 
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turned the stomach inside out; and an additional half teaspoonfnl 
•was thus lost, the remainder falling into the jar.” (Letter to the 
Times, May 29, 1856.) It is an anomaly in medico-legal prac¬ 
tice in this country to find a professional murderer attending an 
inspection of the body of bis victim, and the inspection con¬ 
ducted by a friend who had secretly supplied him with the 
poison, and had already discussed the probability of finding it 
in a dead body. Under these circumstances it is not straining 
an inference too far to assert that, if such a practice were common 
in cases of poisoning by the vegetable alkaloids, we might look 
in vain for the material proof of the presence of poison. It 
transpired too that, after the mangled stomach and intestines 
had been placed in the jar, the criminal Palmer was able to 
elude the vigilance of the inspectors by running off with the Jar 
and cutting through the bladder with which it was secured. It 
was stated by one of the witnesses at the trial that the stomach 
was tied up where it was punctured by Newton: but if so. 
Palmer or his friend Newton, the co-inspector, had certainly 
removed the ligature and spilled the contents, since the stomach, 
as delivered to us, was cut in various directions, the mucous 
membrane was smooth and free from any contents, and there 
was no appearance of any ligature. Such a state of things dis¬ 
played either deplorable ignorance in managing an inspection, 
•or the greatest criminality in an endeavour to defeat chemical 
evidence. Dr. Rees and I were not made aware of these facts 
until at and after the trial, or they would have been made a 
subject of comment and exposure at the inquest held six months 
previously. Indeed, it was studiously concealed from us at the 
inquest that Palmer and his friend Newton were present at the 
inspection,—that Newton had destroyed the stomach and spilled 
the concents,—and that Palmer had cut the coverings of the jar 
after they had been secured 1 A second jar was sent to Dr. Rees 
and myself. This contained the liver, spleen, kidneys, with a 
part of the lungs, the whole mixed together, and in the midst of 
these viscera, turned upside down, was a corked bottle containing 
some blood ! No memorandum accompanied this jar, and we 
could procure no information respecting the contents further 
than that they were taken from the body of Cook. The chemical 
witnesses retained for the defence of the criminal at the subse¬ 
quent trial dealt with this inspection as if it were nothing out of 
the common way, and stated on oath that the mangling of the 
stomach and spilling of its contents could have created no 
difficulty with respect to the results of the .analysis. This 
question may be safely left for decision to those members of 
the profession who do not trade in evidence, and who have 
had some experience of the chemical analysis of the vegetable 
alkaloids.] 

Dr. Kees and 1 made an examination of the coats of tire 
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Stomach and of the coats and contents of the bowels. The only 
I)oison found in these and other organs was antimony in traces, 
and this discovery at once explained the cause of the vomiting 
from which deceased had suiFcred during his illness. No anti¬ 
mony had been prescril)cd for him by his medical attendant. 

As there were no contents of the stomach discoverable in the 
jar, we examined the coats for various poisons — among others 
for strychnia — by the process known as that of Merck, and 
described by Fresenius. (Qualitative Chemical Analysis, by 
Bullock, ]). S23.) We preferred this process for its simplicity, 
and although not so delicate as that of Stss, yet it has this 
advantage : it separates strychnia (if present) in a form to leave 
no doubt upon the mind. It was this process which was used 
by Div Ogston in his case (ante, p. 779), and by Mr. Morley sub¬ 
sequently, in the case of J-)ove (p. 799). It has been ignorantly 
attacked by those who for a time had a personal interest in 
attacking it, and who would have equally attacked any process 
whatever that Dr. Bees and I had adopted. AVe found no 
bitter taste in the alcoholic extract, and no satisfactory indication 
of the presence of strychnia. The charcoal process of Graham 
equally failed to show the presence of the poison. There was 
an ellcct produced by one colour-test, which would probably 
have satisfied some ardent chemist of the undoubted presence of 
strychnia. We, however, declined to risk the possible convic¬ 
tion of a man for murder upon so slender a piece of evidence as 
this. When we were at length furnished with an account of 
the symptoms under which deceased had died, we did not 
hesitate to refer death to strychnia, in spite of these equivocal 
chemical results : and this ojdnion was subsequently confirmed 
at the trial by the evidence of some of the most eminent patho¬ 
logists and physiologists of the day, including Brodie, Todd, 
Christison, Curling, Solly, and others. 

It may be sufficient to state that the moral evidence against 
the prisoner was of the strongest possible kind. He had been 
associated with the deceased in various money-transactions con¬ 
nected w’ith racing, to such an extent, that the death of the 
deceased had become, at that time, a necessity to him in order, 
as he thought, to extricate himself from his difficulties. 

The medical evidence for the prosecution was to the effect 
that viewing the symptoms as a whole in the two attacks, they 
were unlike any known form of disease, and admitted of no 
reasonable explanation, except that of death from strychnia. 
The grounds of distinction between them and the symptoms of 
tetanus from disease, have been elsewhere fully detailed (ante, 
p. 141). It was proved that the prisoner had secretly possessed 
himself of three grains of strychnia on the night of the 19th 
Nov., shortly before he gave to deceased the pills which led to the 
first attack, and that on the 20th, the day of deceased’s death. 
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he had procured six grains of strychnia at a druggist’s shop. 
No reasonable motive could be suggested for his procuring nine 
grains of this poison from^ two different sources within twenty- 
four hours, or any explanation given of what had become of it. 
The prisoner had, therefore, the motive, the means, and the 
t)j)portunity, of perpetrating the crime, while death by suicide or 
accident was wholly inconsistent with the facts. 

The defence turned mainly on the non-discovery of strychnia 
in the body. The criminal tampering with the stomach, was 
conveniently ignored: and it w'as assumed that no diificultics 
had been placed in the way of the analysis. With tjiis assump¬ 
tion it was alleged that no person can die of poison ujiless the 
poison is found in the dead body*, and that strychnia being 
susceptible of detection up to the minutest fractional part of a 
grain, its absence, under a proper chemical research, was a 
proof that deceased could not have died from its effects. To 
support this view', the counsel for the defence called Mr. Hera- 
path and Dr. Letheby, who assorted their power .to detect 
strychnia up to the one fifty-thousandth part of a grain or less ! 
But while these witnesses, by their chentical evidence, were thus 
leading the jury to believe that deceased had not died from strych¬ 
nia, because this substance was not found in the coats of his sto¬ 
mach and intestines, they each had a mental reservation to the 
effect, that the non-detection was not really owing to the absence 
•of the poison, but to the alleged imperfect process pursued by the 
crown-witnesses for its separation ! Mr. Herapath had, indeed, 
expressed this opinion openly ou various occasious before the 
trial, and Dr. Letheby subsequently published his views to the 
same effect. If these witnesses had only candidly stated this at 
the trial, it would have saved the Court and jury much time, 
and science much scandal; for they appeared to differ from the 
crown-witnesses on the main fact, namely, the cause of death, 
when the difference in reality was as to the relative value of, 
their own and other processes for the detection of strychnia,— 
a point which a jury could not decide, and which was quite 
unimportant to the issue. 

The state in which the stomach was delivered for analysis 
would to most scientific persons have alone snfiiced to account 
for the failure of the chemical evidence (p. 794); but it was im¬ 
possible to look for any charitable consideration from men who 
were bent on making a trial for murder a scene of personal 
contention and rivalry. Had even the stomach anti its contents 
been delivered to us in an entire state, and the poison not found, 
the medical dogma on which the defence was based is utterly 
false. In nearly every chapter on every poison in this volume, 
the reader will find that chemistry has in some cases completely 
failed to reveal the presence of poison, while in others it has 
misled an “expert” to swear to the presence of poison in a 
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definite quantity in a dead body when the whole was a fiction of 
the imagination (pp. 511, 632). _ . 

The evidence for the defence had this bearing. If strychnia 
had been found in the stomach the death of the deceased would 
have been at once explained ; hence the symptoms taken as a 
whole were certainly not inconsistent with poisoning. This in 
fact was admitted by more than one witness for the defence. It 
was suggested that the symptoms were too long a time in 
appearing, to have been dependent on the pills — a suggestion 
utterly at variance with facts (ante, p. 775), — rfso that the 
deceased if suffering from the effects of strychnia-poisoning could 
not have borne to be rubbed, and that the cavities of the heart 
after death would not have been found empty. These statements 
are all contrary to fact (pp. 776, 800). In short, no natural form 
of disease could explain the symptoms or death of Cook ; and 
when closely examined, there was not a single incident in the 
case which was not reconcilable with death from strychnia. 
The possession of the poison, and the moral circumstances were 
conclusive of the guilt of the prisoner while the only point that 
might have created doubt—the non-discovery of poison—admits 
of explanation cither on the theory of the prosecution or on that 
of the defence. 

On the theory of the chemical witnesses for the defence, a 
sufficiently delicate chemical process had not been pursued, while 
on the theory of those for the prosecution, the criminal Palmer 
and his friend Newton had either ignorantly or designedly 
destroyed the stomach and its contents, so as to render the de¬ 
tection of a small residuary quantity of this poison impossible. 
But the view of the witnesses for the defence, when taken with 
the medical evidence, fully justified the verdict of the jury. A 
criminal is not to be acquitted on the assumption that a more 
delicate chemical process might have been adopted by the Crown 
witnesses for the detection of poison in a dead body; for there is 
not a criminal case in which an unscrupulous solicitor might not 
procure this kind of evidence of opinion in favour of the most ac¬ 
complished professional poisoner. There are various methods of 
arriving at the same chemical result, and every analyst thinks 
his own process the best. In fact, the chemical witnesses for the 
defence differed among themselves as to the best process for 
extracting strychnia; and they only agreed, pro h&c vice, in con¬ 
demning that which was adopted by the Crown witnesses 1 The 
jury meanwhile decided the case on the common sense principle, 
that evidence based on the 50,000dth of a grain of something said 
to be strychnia by one or two chemists, could not materially add to 
the value of the evidence from symptoms. Either the symptoms 
were safe for their guidance without this refined arithmetical 
addition, or they were not. If they were not safe without it, they 
coaid hardly have acquired safety with it, especially when it is 
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considered that the most confident of chemical witnesses ar§ 
liable to be deceived by the results of their tests (p. 632). 

That the prisoner was guilty of the foul crime of murdering his 
friend, no one who views the whole case apart from prejudice 
can entertain a reasonable doubt. A distinguished German 
writer who has commented on this trial, expresses his astonish¬ 
ment that any professional men could be found in England who 
could stand forward and publicly state on oath that tlie 
symptoms under which Cook died might be explained by any 
form of nervous disease, epilepsy, or angina pectoris. (Dr. 
Husemannin Reil’s Journal, 1857, 4th Heft, p. 664.) It argues 
but little for the knowledge or moral feelings of medical wit¬ 
nesses, and must shake the confidence of the public, as it has 
already done to a great extent in the trustworthiness of medical 
opinions. Such must be the result when scientific witnesses accept 
briefs for a defence ; when they go into a witness-box, believing 
one thing, and endeavour to lead a jury by their testimony to 
believe another,—when they make themselves advocates and deal 
in scientific subtleties, instead of keeping to the jdain truth. 
Such men should be marked by the public, and their efforts at 
endeavouring to confer impunity on the foulest crimes, and to 
procure the acquittal of the most atrocious criminals should be 
duly noted. The chemical defenders of the culprit Tawell on 
the “ apple-pip ” theory (ante, p. 682), were in the foremost rank 
to defend the culprit Palnicr! Fortunately for society their 
efforts did not prove successful in either case. In the meantime 
this pernicious system is a heavy blow and a great discourage¬ 
ment to the detection and exposure of murder by secret poison¬ 
ing. No man in this country can henceforth venture to denounce 
a grave crime of this kind committed by a person of wealth or of 
social position, without being prepared to incur the mijst calum¬ 
nious attacks, and to have his opinions and motives grossly mis¬ 
represented. If, after due consideration, he boldly expresses his 
opinion at an inquest and persists in it, he is said to be pre¬ 
judiced ; if he hesitates or expresses himself timidly, he is not to 
be trusted ! There is but little protection afforded to a witness 
by a Court of law ; the accused person is there the sole object of 
sympathy and consideration, and a learned counsel is only mildly 
rebuked who, against the whole bearing of the scientific evidence, 
asserts that the prisoner is innocent, and asks the jury to adopt 
his venal assertion in preference to the unbiassed opinions of 
medical men. 

The case of Reg. v. Dove (York Summer Assizes, 1856), pre¬ 
sents many features of interest. The prisoner was charged with 
the murder of his wife, by administering to her strychnia. 
About six days before her death, after having breakfasted with 
the prisoner, the deceased was suddenly seized with loss of 
power in the legs, general stiffness, twitchings and cramps of the 



800 POISONING BY SntYCUNTA. THE CASE OF HOVE. 

piusclcs. These symptoms occurred with greater or less severity 
during the week, and each attack followed soon after the pri¬ 
soner had administered medicine to her. She had five or more 
similar attacks in the six days, hut from these she recovered. 
They were set down to hysteria by the medical attendant, and 
were treated accordingly. On the evening of her death the 
prisoner, whjle partially intoxicated, gave to her some medicine 
as usual (in a litptid form). She complained of its being hot 
and very bitter. In less than half an hour she had another attack, 
and after a succession of fits she died in two hours under all the 
usual symptoms of tetanus from strychnia. It seems that in 
every attack, excepting the last, she had asked to be rubbed; 
the rubbing seemed to relieve her, and on this ocrcasion when 
.she felt the spasms coming on she asked one of her attendants 
to take hold of her haml. The appearances in the body (see 
p. 780) corroborated the medical inference, that death had taken 
jdacc from strychnia, a view supported by Dr. Ciiristison, Mr. 
Hey, Mr. Morley, and others. Mr. Morley carefully' removed 
the stomach and contents, and in the Latter he found enough 
strychnia not only to give the chemical results with all the tests, 
but to poison several animals. Traces were also found in the 
contents of the intestines. For some unexplained reason, the 
tissues were not examined for absorbed strychnia. Considering 
that at this time accurate scientific information was required on 
this point, the omission was a serious one, and equally damaging 
to the cause of justice as well as the interests of science. If 
there be any truth in the doctrine of the deposition and retention 
of strychnia in the organs, this woman’s body must have been 
saturated with the poison. 

In the defence it was not denied that death had taken plai;c 
from strychnia. It was proved and admitted that the accused 
had procured at different times, recently before the deceased’s 
death, ten grains and five grains of strychnia. The former 
quantity had been used by him, at least in part, to poison cats and 
mice; the latter quantity was probably that which, in divided 
doses, had led to the death of his wife. A defence of insanity 
was set up, but this utterly’ failed, as a criminal motive,—means, 
and opportunity were apparent; and with a full knowledge of the 
effects of the poison, there was evidence of conversation on the 
part of the prisoner regarding the power of detecting the poison 
in the body'. The only strong point of the defence turned upon 
the non-analysis of the tissues. The slighter attacks of spasms 
up to the Saturday were assigned to hysteria; they had been 
treated as such by the medical attendants; if due to strychnia 
administered in divided doses over a week, the poison would 
have been found in the tissues, and should have been sought 
for there. The fatal illness and death, as well as the appear¬ 
ances in the body, and the discovery of strychnia in the con¬ 
tents of the stomach and bowels, were, it was contended 
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reconcilable with the hypothesis of one accidental administration 
of the poison iu tlie medicine or food on Saturday night. The 
supposition «f accident was however inconsistent with the con¬ 
duct of the prisoner, and he was properly convicted and executed. 
Nevertheless it is a matter to be regretted that the alleged fre¬ 
quency of admiuistrsition was not supported by the detection of 
strychnia in the blood and tissues, especially as one of the analysts 
(Mr. Nunneley) hud volunteered his opinion at the trial of 
Palmer three months previously that it might be there detected ! 
But considering the kind of defence set up in Palmer’s case, 
and supported by Mr. Nunneley, the omission was judicious. 
The result might have at once falsified some of the loose asser¬ 
tions made at this trial. 


BRUCIA. 

This is an alkaloid generally associated with strychnia. The 
seeds of the mix vomica yield chiefiy strychnia, while the biuk 
of the tree is said to contain brucia in large proportion. It 
derives its name from Bruce, the Abyssinian traveller, as it was 
extracted from the bark of a tree supposed to have been dis¬ 
covered by Bruce in Abyssinia, whereas tile bark turned out to be 
that of the nux vomica from the East Lidies. Brucia is also 
found in St. Ignatius’s beans. 

Si/mplorns and Effects. — This alkaloid and its salts produce in 
man and animals symptoms similar to those caused by strychnia. 
It is not so powerful a poison, and requires to be given iu much 
larger doses. Magendie regarded it as having one-twelfth of the 
strength of strychnia, while Andral assigns to it one-sixth of the 
power. As a medicine it may be given in doses of half a grain, 
a quantity which would prove fatal if strychnia were employed. 
Poisoning by brucia is rare. Casper refers to three eases of 
death from rat poison, containing arsenic and brucia. No trace 
of brucia was found in the stomach. (Gcr. Med. 1857, p. 444.) 

Analysis. — Brucia is much more soluble in water and al¬ 
cohol than strychnia It may be separated from strychnia by 
alcohol. Its hot aqueous solution has a strong al^kaline reaction. 
It is easily dissolved by dilute acids. 1. By dissolving it in 
hydrochloric acid, and adding ammonia, it may be obtained in 
groups of stellated crystals. 2. Snlphocyanide of potassium sepa¬ 
rates it from its solutions in crystalline tufts. 3. Nitric acid 
gives to brucia and its salts, either solid or in solution, a deep blood 
red colour, 4. If the liquid thus reddened be gently warmed, 
and chloride of tin is gradually added to it when cold, it assumes 
a rich purple red colour. An excess of the chloride of tin or 
nitric acid will destroy this colour. 5. Strong sulphuric acid 
colours brucia of a rich rose-pink colour; on adding to this 
mixture bichromate of potash, oxide of mai%anese, ferricyanide 
of potassium, or peroxide of lead, the blue, violet and purple 
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colours, observed in experimenting on strychnia, are not pro¬ 
duced. The mixture slo%vly acquires an olive or greenish brown 
colour. 6. Chromate of potash does not act upon a solution of 
brucia as upon strychnia. 7. The solutions have a bitter taste ; 
they are precipitated by potash and other alkalies. 


CEllEllBO-SPINAL POISONS. 


CHAPTER 44. 

GENERAL REMARKS-COMMON HEMLOCK-SYMPTOMS AND AP¬ 
PEARANCES-CONIA-ITS PROPERTIES-'W'ATER HEMLOCK- 

GSNANTIIE CROCATA-A'iTHUSA CYNAPITJM-MONKSHOOD- 

SYMPTOMS ANI> APPEARANCES-ACONITINA-BELLADONNA- 

ATROPIA- LOBELIA-FOXGLOVE-DIGITAHA-DATURA- 

DATURIA — LABURNUM-CYTISINE-YEW-PRIVET. 

Jiemarhs. — The poisons belonging to this class are considered 
to affect both the brain and spinal maiTOw directly, and the 
heart and other organs indirectly. They are derived chiefly 
from the vegetable kingdom, and owe their noxious properties 
to the presence of an alkaloid, which admits of separation. The 
effects of the alkaloid are not only more intense than those of 
the vegetable from which it is extracted, but sometimes different 
in kind. Thus the vegetable may produce irritation, and in¬ 
flammation of the stomach and bowels, before the cercbro-spinal 
symptoms are manifested, while the alkaloid may operate 
immediately on the brain and spinal marrow. Among the 
alkaloids, conia and aconitina are the most powerful. In some 
cases they appear to act as spinal poisons, for the intellect has 
remained unaffected. Conia operates in two opposite modes on 
the spinal marrow,—it produces a state analogous to tetanus, or 
more commonly it causes a complete paralysis of the muscular 
system without materially affecting sensibility. It also acts 
locally as an irritant. 'J'he term narcotico-irritant, hotvever, is 
not appropriate to this class of poisons: for many of them operate 
without causing stupor or insensibility; and so far as the alkaloids 
are concerned, there is no marked degree of irritation on the 
stomach or bowels. 

The symptoms caused by the leaves or roots of the vegetable 
poisons, are gencnUly manifested within an hour; those caused 
by the vegetable lU^kaloid, — within a few seconds or minutes. 
As a summary, the symptoms from this class of poisons may be 
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Stated to be giddiness, delirium, coma, paralysis of motion, or 
sensation, or both, Mith convulsions of a clonic or tetanic kind. 
The pupils of the eyes arc commonly dilated. Occasionally 
there is vomiting, and severe pain in the stomach and bowels. 
The poisons in the state of leaves or root have in general a hot, 
bitter, or other well-marked taste, so that they cannot be 
criminally administered without exciting suspicion. Murder by 
monkshood has, however, been perpetrated by the substitution 
of the leaves of this plant for other vegetables at a meal, and in 
one instance in which I was consulted, a child was destroyed by 
sipping a decoction of hemlock. Fatal accidents have occurred 
by reason of persons eating the roots of the oenanthe crocata, the 
taste of which they found palatable,— the plant having been 
mistaken for wild celery or wild parsnip. 

As there is a great variety in the effects produced by this 
class of poisons, so the appearances in the bodies of those who 
have been killed by them have been subject to variation. In 
some instances the stomach and intestines are congested or 
intlamed: in others not. When the person has died under 
symptoms of narcotism, traces of cerebral congestion are occa¬ 
sionally found, and when the symptoms have been those of 
asphyxia from paralysis of the muscles of the chest, there has 
been congestion of the heart and lungs. Microscopically the 
blood is not altered, but it is generally dark and liquid. 

Analysis ,—Most of the cercbro-spinal or narcotico-irritant poi¬ 
sons owe their deleterious effects to the presence of an alkaloidal 
principle similar to morphia, and susceptible of insulation by com¬ 
plex chemical processes. There is, however, considerable difficulty 
in extracting these alkaloids from the respective vegetables ; 
and when extracted, the chemical differences among them, in 
respect to the action of tests, are very slight. Indeed, better 
evidence of the poisonous nature of a suspected liquid has been 
hitherto derived from the exhibition of a portion of it to animals, 
than from the application of chemical tests. In a medico-legal 
point of view, there arc, with few exceptions, no chemical tests 
for these vegetable alkaloidal poisons, in organic liquids or 
.solids, upon which reliance can be placed. The pretenders to 
minute accuracy of analysis have applied their tests to the 
isolated alkaloid, and have led the public to believe that it was 
just as easily tested in the absorbed state in the blood and soft 
organs of the dead body. Experience, however, shows the 
contrary. When the vegetable has been used, either in the 
shape of seeds, leaves, berries, or root, then valuable evidence 
may be sometimes procured by searching with or without the 
aid of a good microscoj)e for the botanical characters of the 
plant; these parts of the plant, from their indigestible nature, 
may be found in the vomited matters or evacuations during life, 
or in the stomach and bowels after death. The broken leaves 
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may be separated by washing, as they are quite insoluble in 
water: they may be therefore easily collected, dried on mica and 
examined by the microscope, which, under the hands of a 
skilful botanist, may thus reveal the nature of the poison. This 
source of evidence will, however, often fail, owing to the poison 
having been taken in the form of extract, infusion or decoction. 

Treatment. — The treatment of a case of cercbro*spinal poi¬ 
soning consists in promoting early vomiting by emetics, or in 
drawing off the content s of the stomach when this is possible by 
the stomach-pump. If there should be reason to suppose, from 
the scat of pain, that the poison has descended jnto the bowels, 
then laxative injections or castor oil may be used. Recoveries 
have taken place when the poison has been thus removed, even 
although symptoms had set in. Cold affusion, or stimulants, 
may occasionally be required : the patient, if inclined to sleep, 
should always be kept roused. There is no certain chemical 
antidote to ahy of these poisons. Tannic acid precipitates all 
the alkaloids : hence it has been strongly recommended as an 
antidote. No injury can follow its exhibition : and a decoction 
of black tea will be a good substitute for oak-bark or galls. 
With respect to electricity, Ducros found that the negative 
ctirrent was beneficial to animals poisoned by strychnia or 
brucia; while the positive current produced convulsions, and 
accelerated death. (Canstatt, Jahresberieht, 1844, v. 297.) 
M. Bouchardat a<lvises the antidotal use of a solution of iodine 
in iodidP of potassium: the proportions being, three grains of 
iodine, and six grains of iodide of potassium, to sixteen ounces 
of water. Half a wine-glassful of this solution should be ad¬ 
ministered occasionally; and vomiting promoted to eject the com- 
]>onnd formed. This antidote is supposed to operate by forming 
an insoluble compound with the alkaloid, except in the case of 
digitalia. (Bouchardat, Annuaire de Therapeutique. 1847, 
p. 301.) Dr, Garrod recommends, as an efficacious remedy 
in the early stage of this form of poisoning, the free use of 
animal charcoal. (Med. Times and Gaz. Dec. 5, 1857, p. 590.) 
There is no doubt that animal charcoal has a tendency to remove 
alkaloids from licpiids. It has thus been found to precipitate 
strychnia, and it is cqmilly efficacious with atropia and aconitina. 
When, however, the poison is already in the blood, this and 
other suggested antidotes would be of no avail. If the poison 
has been taken in the form of slices of root, as in the case of 
aconite, it is not cas}' to perceive how ary antidote could prevent 
the efl'cets. In a case in which I was consulted, the slices of 
the roots of aconite were found unchanged in the stomach after 
death,— the poi.<on had hfeen imbibed from them by the mucous 
membrane of the stomach. Animal charcoal, however, is so far 
a safe remedy: it can do no injury, and it may act beneficially 
by partially precipitating the ^kdoid, if dissolved, or by en- 
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vclopjng it ami sheathing the coats of the stomach from its 
operation, if contained in the roots, leaves, or seeds of the plant. 
The removal of the poison by emetics, or the stomach-pump, 
must, however, be the principal object of treatment. 

COMMON OK SPOTTED HEMLOCK. (CONIUM MACDLATCM.) 

This is a well-known hedge-plant, which grows abundantly 
in most parts of Great Britain. Its effects on man and animals 
j)rove that it possesses active poisonous properties : these reside 
in the seeds, leaves, and roots, and may be extracted by water. 
Its energy varies, probably according to season and locality. 
The effects produced by hemlock, have not been uniform ; in 
some instances there have been stui^or, coma, and slight convul- 
.sions; while in other cases, the action of tlie poison has been 
chiefly manifested on the spinal marrow,— i,c. it has produced 
paralysis of the muscular system. 

Symptoms and Effects .—In a scries of cases quoted by Orfila, 
several soldiers partook of hemlock in soup. Soon afterwards, 
they all appeared to be intoxicated. One, who had eaten of 
the soup rather freely, became in less than two hours, senseless ; 
he breathed with difficulty; his pulse was hard, small and slow; 
surface cold ; his face livid, like that of a person who had under¬ 
gone strangulation. Emetics were administered, with temporary 
relief, but he became again unconscious, lost the power of speak¬ 
ing, and died in three hours after partaking of the soup. On 
inspection, the stomach was found half filled with a quantity of 
pulpy matter, and there were some red spots on the membrane, 
near the intestinal end. The vessels of the brain were gorged 
with blood, which was quite liquid. (Op. cit. 4eme edition, ii. 
427.) In this case the operation of the poison was chiefly 
manifested on the brain. Dr. J. H. Benuett met with a case 
which illustrates the other mode of action. A man ate a large 
quantity of hemlock-plant, by mistake for parsley. In from 
fifteen to twenty minutes there was loss of power in the lower 
extremities : but he apparently suffered no pain. In walking, 
he staggered as if he was drunk; at length his limbs refused to 
support him, and he fell. On being raised, his legs dragged 
after him, and when his arms were lifted, they fell like inert 
masses, and remained immovable. There was perfect paralysi.s 
of the upper and lower extremities within two hours alter he had 
taken the poison. There was loss of power of deglutition, and 
a partial paralysis of sensation, but no convulsions,—only slight 
occasional motions of the left leg; the pupils were fi.xed. Three 
hours after eating the hemlock, the respiratory movements had 
ceased.' Death took place in three hours and a quarter; it rvas 
evidently caused by gradual asphyxia from paralysis of the 
muscles of resj)iration; but the intellect was perfectly clear until 
.shortly before death. On inspection, there was slight serous 
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effusion beneath the arachnoid tnembranc. The substance of 
the brain was soft ; on section there were numerous bloody 
points, but the organ was otherwise healthy. The lungs were, 
gorged with dark fluid blood; the heart was soft and flabby. 
The stomach contained a green-coloured pulpy mass resembling 
parsley. The mucous coat was much congested, especially at 
its greater end. Here there were numerous extravasations of 
dark blood below the membrane, over a space of about the size 
of the hand. The intestines were healthy, here and there pre¬ 
senting patches of congestion in the mucous coat. The blood, 
tln’oughout the body, was fluid and of a dark colour. A poi’tion 
of the green vegetable pulp was identified by Dr. Christison, as 
part of the leaves of the Conium maculatiim. Some of the leaves 
bruised in a mortar, with a solution of potash, gave out the 
peculiar odour of the alkaloidal principle Conia. (lid. Med. 
and S. .T. July 1845, 169.) 

Dr. Skinner had an opportunity of observing the effects pro¬ 
duced by hemlock on five children, varying from five to eight years 
of age. (Liverpool Med. Chir. Journal, July 1858.) The 
symptoms were dryness, with a feeling of constriction in the 
throat, headache, disposition to sleep, pupils dilated, pulse small 
and weak, the impulse of the heart weak, breathing slackened, 
a general paralysis of all the voluntary, and ultimately of all the 
involuntary muscles, the power of swallowing being the first, and 
of breathing the last, to fail. At the time of the general paralysis 
coming on, there was more or less coma and foaming at the 
mouth, and death appeared to be the result of coma. In two of 
the cases, the brain was the first organ affected, and the paralysis 
of the legs never appeared, as the children ran home, complained 
of sleepiness, and desired to be put to bed. 

In a case which occurred to myself, which was the subject of 
a trial for murder (Heg. v. JBowyer, Ipswich Summer A8sizc.s, 
1848), the child died in one hour, after swallowing part of a 
teacupful of a decoction of hemlock, alleged to have been admi¬ 
nistered by the mother. The child sipped the decoction, until it 
lost the power of holding the cup; it became insensible and 
]>aralyzed, and died in the chair in a sitting posture. There 
were no morbid appearances, and no hemlock leaves were found 
in the body, these having subsided in the cup, and being 
left in the dregs. The child had been poisoned by the upper 
stratum of clear liquid. The mother was acquitted for want of 
proof, the death of the child having taken place in secrecy. 

Analysis. — Hemlock is known from most other plants, which 
resemble it, by its large, round, smooth stem, with dark purple 
spots. The leaves are of a dark-green colour, and smooth and 
shining. Every portion of the plant has a peculiar and dis¬ 
agreeable smell when bruised, resembling cat’s urine; — a 
peculiar odour is brought out when the stem or leaves are 
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rubbed with caustic potash, which has been compared to 
that of mice, A person may be poisoned by decoction or 
leaves of hemlock, and no leaves be found in the stomach or 
bowels (case of Bowyer, supra). In this case the stomach had 
been em[)tied, and the contents lost, before it was sent to me. 
No trace of conia was found. The prisoner first gathered the 
Ayithrisciis sylvestris by mistake foe Conium maculatum; but it 
was proved afterwards that she had gathered the leaves of hem¬ 
lock, A leaf of each of these plants was copied by photography, 
and produced as evidence in court. 

CoNiA.—The alkaloid of hemlock is known under the names of 
conia, concin, couicine, and conicina. It is a volatile liquid like 
nicotina. It has a pale yellow colour, but is darkened by expo¬ 
sure to air. It consists, like prussic acid and nicotina, of car¬ 
bon, hydrogen, and nitrogen, without any oxygen. Its specific- 
gravity is 0'89. It has the powerful pungent odour of hemlock, 
with a bitter and intensely acrid taste : it is irritating to the skin. 
It is transparent, oily-looking, and Boats on water, in which it is 
not very soluble. It gives a temporary greasy stain to paper, and 
its vapour is infiammable: it produces white fumes with hydro¬ 
chloric acid vapour. It is very soluble in alcohol and ether, and 
combines with diluted acids to form poisonous salts. It exists in 
all parts of the plant, but an alcoholic extract of the seeds yields 
the largest quantity. The proportion of conia in the plant pro¬ 
bably varies at different seasons of the year,—a fact which will 
account for the root having been occasionally eaten with impu¬ 
nity. The common Extract of hemlock which owes its properties 
to this alkaloid, is liable to vary much in strength, according to 
the mode in which it has been prepared ; — when over-heated, 
there is a great loss of conia. The presence of this alkaloid 
in the extract, may be readily determined by triturating it 
with caustic potash; if present, it is immediately set free, and 
may be recognised by its peculiar odour, resembling the smell of 
mice. 

Dr. Christison’s experiments prove that conia, whether free or 
combined, is a potent poison. It produces, according to hin), 
general palsy without insensibility, and with slight occasional 
twitches only of the limbs of the animal. (Op. cit. 855.) The 
heart was not affected by the poison, as this organ pulsated even 
after other signs of life had ceased. Death appeared to be duo 
to asphyxia, from the general paralysis of the respiratoryjmuscles. 
A single <lrop of conia, applied to the eye of a rabbit, killed it 
in nine minutes ; and three drops killed a strong cat in a minute 
and a half. 

The effects of this alkaloid have been more recently observed by 
Dr. Van Praag. (Keil’s Journal fur Toxicologic, 1. II. 1856, p. 
1.) He found it to accelerate respiration, to produce tetanic 
spasms, and an incurvated state of the limbs and feet, with em- 
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jirosthotonos : before the cramps sot in, there was a tremulous 
motion of all parts of the body. The symptoms of general 
paralysis preceding the spasms were manifested in the unsteady 
gait, the <iifl3culty of standing, the drooping of the Iicad, and tlie 
falling together of the knees. The senses and sensibility of the 
skin were not materially affected. The pupils were dilated and 
insensible. In some instances the brain was affected, but only 
slightly, the stupor or tendency to sleep was but slight, and the 
animal was easily roused. Vomiting or a disposition to vomit 
manifested itself in a few instances. On inspection, the brain 
and its membranes were found congested, the heart sometimes 
full, at other times its right cavities were empty. The blood was 
dark and litpiid. The latest experiments performed by Orfila, 
show that an animal suddenly becomes powerless and falls ; there 
were very slight convulsive motions in the limbs, without opis¬ 
thotonos, lasting for about a minute ; the animal then appeared 
to be in a collapstul state, and died in five minutes. (Memoire 
sur la Conicine, IS.*?!, p. 84, and Ann. D’Hyg. 18.51, vol. xlvi.) 

Analysis. — Conia resembles nieotiiia and ammonia in its 
liijuidity, volatile reaction, and in some of its chemical pro- 
])erties. It is a liquid of oily consistency, of a pale yellow colour, 
powerfully alkaline, and has, when its vapour is diluted, a smell 
resembling that of mice, and an acrid bitter taste. It gives a 
volatile greasy stain to pajier, and burns with a yellow flame and 
thick smoke. 1. It is not coloured or affected by nitric, sul- 
Ithuric, or hydrochloric acid; the last .mentioned acid produces 
with it, dense white fumes of hydrochlorate of conia, and on 
heating the mixture, this salt remains in prismatic crystals. 2. 
It is not dissolved by water, but floats on it in oily globules. 3. 
It is soluble in alcoW and ether, and this last-mentioned liquid 
removes it from its aqueous solution. 4. It gijfcs a white pre- 
cipilat(! with corrosive sublimate, and a yellow precipitate with 
arsenio-nitrate of silver. .'5. It precipitates brown oxide of silver 
from the nitrate; this is not dissolved by an excess, but the 
oxide is blackened and reduced. 6. Iodine water gives a 
rctidish brown precipitate, which is redissolved; an excess of 
iodine wafer causes a yellowish precipitate. 7. It gives a 
yellow crystalline precipitate with chloride of gold, but no pre¬ 
cipitate with chloride of platina. 8. Tannic acid precipitates it 
of a dingy white. 9. Gallic acid gives no precipitate, but slowly 
acquires a yellowish colour. Its odoinr and insolubility in water, 
as well as several of the characters above-mentioned, serve to 
distinguish it from nicotina.and ammonia. It discharges the 
colour of a solution of permanganate of potash more rapidly than 
ammonia, but more slowly than nieotina. 

Oryanic mixtures. — The process described for nieotina at 
p. 7.'>i, will be found effectual for the separation of this alkaloid 
from the contents of the stomach. It is easily separated by ether 
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from its watery solution ; and on the addition of potash, the 
peculiar odour of coiiia is at once perceptible. 

WATER-HEMLOCK. (CICUTA VIROSA.) 

The water-hemlock has given rise to several fatal accidents — 
its roots having been mistaken for parsnips. The whole of the 
plant is poisonous; but the roots arc the most active, especially 
when gathered early or late in the year. 

Si/mptoms and Effects. — The symptoms produced by the 
roots are giddiness, dimness of sight, headache, and difficulty of 
breathing. There is burning pain in the stomach, with vomit¬ 
ing, and these symptoms are accompanied by heat and dtyuess 
of the throat. Convulsions have been observed to jircccde diaitli. 
In the cases of three children w’ho died in convulsions from this 
l)oison, Mertzdorff found an injected state of the mucous mom- 
branc of the stomach, with redness of the air-passages, as well as 
of the cardia, and pylorus : the vessels of the brain and the 
sinuses were filled with dark liquid blood. (Wibmer, Cientn, 
119.) In a fatal case which occurred to Wejifer, the }>aticnt, a 
man, a.‘t. 20, who had eaten H large quantity of the root, was 
found with his face swollen and his eyes projecting. He breathed 
with great difficulty, and foamed at the mouth. He was seized 
with a severe epilejitic fit: his limbs assumed a tetanic stiffiicss, 
. and there w'tis spasmodic breathing. He was quite uneonseious, 
and speedily died. The only marked appearances were fluidity 
of the blood, and patches of redness on the mucous membrane of 
the stotnach. (Wibmer, loc. cit.) 

Dr. Badgley has communicated some cases of poisoning by 
this plant to the Montreal Medical Gazette (June 1844) : — Four 
children, between five and seven years of age, ate the roots of 
Water-hemlock ^ mistake for parsnips. Within half an hour, 
they were all seized with extreme nausea, burning pain at the 
pit of the stomach, and colicky pains in the bowels ; they all com- 
j)lained, on reaching their homes, of sickness, for which warm 
milk was administered to them. Efforts to vomit were indiu^ed : 
in one, there was full vomiting, but in the other three nothing 
was ejected from the stomach. The pains gradually increased 
in two of them ; and, in the space of about two hours from the 
time of their eating the roots, they were labouring under com¬ 
plete coma, with tetanic convulsions, — the jaws rigidly fixed, 
profound stertor, and the whole face puffed and bloated, having 
precisely the appearance of the head of a person who had been 
for some hours under water ; pulse intermitting, sometimes im¬ 
perceptible. Emetics were exhibited, but without effect ; and 
injections of castor-oil and oil of turpentine were employed with 
great relief. The child who had eaten most sparingly had taken 
warm milk, and had vomited freely. One died in three hours ; 
the others recovered. 
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A girl, aat. 8, who had eaten this plant, was found lying 
quite insensible. Her respiration was feeble, and rattling ; the 
pulse soft, small, and scarcely perceptible; the pupils dilatc<l 
and fixed; the face pallid ; limbs flaccid ; abdomen distended ; 
and there was general coldness of the surface, with an entire loss 
of the power of swallowing. Stimulating embrocations and 
cataplasms were applied, and after some hours the pupils con¬ 
tracted ; the body became warm; the breathing easier; but 
there were involuntary motions of the limbs. There was a slight 
return of consciousness and the power of speaking, but the diffi¬ 
culty of swallowing continued; and the j)atient died in about 
sixteen hours. (Dr. Schlesicr in Caustatt’s Jahresb. 1844, 
V. 299.) 

Analysis .—There are no means of identifying this plant except 
by the determination of its botanical characters. It grows abun- 
tlantly on the borders of ditches, ponds, and streams. Its stem 
is thick, round, striated, smooth, sparingly branched, and often 
attains four feet in height. It is of a reddish colour at the 
branching of the umbels. The leaves are large, pinnated, and 
serrated: they have the taste of ^rsley. The root, which has a 
strong disagreeable smell and an acrid taste, is thick, short, 
hollow, and has numerous fibres at the joints. The nature of the 
poisonous principle is unknown. 

The CiCDTA Maculata is possessed of equally virulent pro¬ 
perties. Many fatal cases have occurred in the United States 
from the root having been eaten by mistake. 

HEMLOCK WATER-DROPWORT. ((ENANTHE CROCATA.) 

This umbelliferous plant grows on the banks of rivers, streams, 
and ditches. It is one of the most poisonouS^of the order, and 
it is considered to bo one of the most virulent of English vege¬ 
table j)oisons. It is found growing abundantly in various parts 
of England and in the south of Ireland. Dr. Pickclls has collected 
thirty cases of death from the eating of the root: the quantity 
taken in one instance did not exceed the top of the finger in 
size. The symptoms were insensibility, tetanus, delirium, and 
insanity. Dr. Christison considers that this plant, as it grows in 
Scotland, is not poisonous; but there appears to be no doubt, 
from various recorded cases, that, as it grows in England, Wales, 
and Ireland, it is endowed with highly noxious properties. 

Symptoms and Appearances .—A set of cases of poisoning by 
the CEnantho has been communicated to the Medical Gazette 
(vol. xxxiv. p. 288), by Mr. Bosscy, of Woolwich. A number of 
convicts, while engaged at work, ate the leaves and roots of the 
eenunthe. In about twenty minutes, one man, without any ap¬ 
parent warning, fell down in strong convulsions, which soon 
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ceased, but left a wild expression on his countenance. Soon 
afterwards, as many as nine fell into a state of convulsions and 
insensibility. The face of the man first seized became bloated and 
livid; there was a bloody foam about the mouth and nostrils; the 
breathing was stertorous and convulsive; there was great pros¬ 
tration of strength, and insensibility; he died in five minutes 
after the symptoms had set in. A second died under similar 
symptoms in a quarter of an hour, although the stomach-pump 
was used, and some leaves were extracted with the fiuids. A 
third, who had assisted in carrying the two former, was himself 
seized with convulsions, and died in about an hour; and soon 
after him, a fourth died, in spite of the most energetic remedial 
treatment by cold affusion, emetics, stimulants, stimulating fric¬ 
tions, as well as the use of the stomach-pump. Two other cases 
proved fatal,— the one in nine days, and the other in eleven; and 
in these two cases there was irritation of the alimentary canal. 
On inspecting the bodies of those who died quickly, there was 
congestion of the cerebral vessels; and, in one instance, a layer 
of extravasated blood was found beneath the inner membrane 
(pia mater). In the first case, which proved most quickly fatal, 
the cerebral vessels were not congested. The pharynx and gul¬ 
let had a white appearance, and contained some mucus, tvith 
portions of the root. The lining membrane of the windpipe 
and air-tubes was intensely injected with dark blood. The lungs 
w'erc gorged with fluid blood. The blood in the heart was very 
black and fluid. The stomach and intestines were externally of 
a pink colour: the cavity of the stomach was lined with a thick 
viscid mucus, containing portions of the root. The mucous 
membrane was much corrugated, and the follicles were ])articu- 
larly enlarged. Similar appearances were met with in all. In 
the two protracted cases, the mucous membrane of the stomach 
and bowels was softened and thickened. It had a pink colour ex¬ 
ternally, but no red appearance internally. The vessels of the 
brain were congested. In the others who partook of the roots, 
the symptoms were not so severe. Under the free use of pur¬ 
gatives, a considerable quantity of the root was discharged, and 
in a few days the men recovered. These ctises show that the 
renanthe is a powerful poison. It destroys life with even greater 
rapidity than arsenic; for it here proved fatal to a strong healthy 
man in less than one hour. Chemists have not yet ascertained 
on what principle its active properties depend, but they appear 
to reside chiefly in the root. 

In March 1846, Ur. Unger met with the following cases:— A 
woman dug up some roots 'which she supposed to be parsnips. 
They were dressed for dinner as usual in an earthen pot in 
which her food was commonly prepared. The woman, as well 
as her husband and two children, partook of them. Dr. Unger 
was suddenly called to sec them in the evening, and found 
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tlicra apparently labouring under delirium tremens. They were 
in constant motion, talking incessantly, Without knowing what 
they said, and fancying they saw objects which had no existence. 
They fought with each other, and were occasionally attacked with 
fits of convulsive laughter. The countenance was pale, the pupil 
dilated, the look vague, tongue clean, moist, and tremulous; and 
the pulse, which, owing to the incessant motion, was felt with 
difficulty, appeared smaller, weaker, and slower than natural. 
The patients rejected everything that was offered to them, and 
were obliged to be restrained by force. A neighbour who 
had eaten a small portion of the roots suffered from giddiness 
and general uneasiness: she was, however, perfectly conscious, 
and refused to take any remedy. Emetics led ultimately to the 
rejection from the stomach of a large quantity of the undigested 
root. After this, the symptoms abated; and the next morning, 
with the exception of a sense of weight in the head, they had 
all recovered. It is remarkable that there was no purging. 
(Gaz. des Ilopitaux, Sept. 19, 1846.) The root is considered to 
be the most active part of the plant: it is of a yellowish-white 
colour, and not unjdeasant to the taste. A very small portion 
of it, unless si>eedily ejected from the stomach, will suffice to 
destroy life. The synij)toms have been occasionally delayed in 
their appearance; but, as in Mr. Bossqy’s cases, when they have 
once commenced, they run on to a fatal termination with great 
rapidity. 

Dr. Woodville relates that three men ate, or rather tasted of 
the root. One was soon afterwards seized with convulsions, and 
diedtwo others suffered from nervous symptoms, including 
locked-jaw, and one of these died; a fourth had dizziness, and he 
slowly recovered. It is remarkable that there was no vomiting, 
nor any tendency to vomit. 'I'he following set of cases occurred 
in Ireland:—Eight boys ate the plant for water-parsnip. In 
four or five hours the eldest became suddenly convulsed, and 
died; and before the next morning four others died. Of the 
remaining three, one was maniacal for several hours; the other 
lost his hair and nails; and the third escaped. (Medical Botany, 
iv. 144.) They who have vomited at an early stage have gene¬ 
rally recovered. 

In Scj)t. 18.53, four children ate some of the roots of the oenanthe, 
the quantity taken being equal in size to a man’s thumb. This 
was at 2 p. m. Four hours afterwards, according to the report 
• of Dr. Nevins, one of them, a boy, was perfectly insensible, 
and his face was livid and turgid.^ He had previously vomited 
blood:— and bloody mucus oozed from his mouth on admission. 
There were violent convulsions affecting the flexor muscles. The 
trunk was powerfully bent forward, the hands clenched even 
after death, and the jaws were rigidly' closed. The respiration 
was spasmodic. The pupils were at first contracted, but after- 
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wards dilated; they acted very feebly under the stimulus of 
light. The pulse wa^linost imperceptible. This state continued 
until death, which occurred twelve hours after the taking of the 
poison. There was no return of consciousness, and the spasmodic 
contraction of tlie muscles continued with slight intermissions as 
Jong as the boy lived. The other children recovered. One was 
insensible and convulsed: a third had only abdominal pain and no 
cerebral symptoms. The quantity eaten in the latter ca.ses was 
unknown. (Mr. Kesteven’s Quarterly Report on Toxicology, 
.April 18.'>4, p. 582, from Association Journal of December 2nd, 
185.3.) In April 1857, two fatal cases occurred at West Boldon 
in Durham. Two labourers ate some of the root of the ocnanthc. 
They were found soon afterwards lying insensible and sj)eech- 
Icss, their faces livid, tongues swollen and protruded, and there 
were convulsive movements of their teeth, frothy mucus with 
blood about their mouths, eyes full and projecting, pupils dilated, 
breathing stertorous and laboured, with occasional general con¬ 
vulsions. They both died in an hour and a half from the time 
at which they were first discoveix'd. On inspection, it was found 
that there had been bleeding from the ears; the abdomen was livid 
and swollen. The stomach contained a gruelly liquid with some of 
the partly digested roots : on removing this licpiid, the membrane 
was found congested and softened. The lungs were engorged 
with dark liquitl blood, and the blood contained in the heart w'as 
in a similar state. Mr. Boyle, to whom these cases occurred, for¬ 
warded to me a portion of the roots, and there was no doubt that 
they -w'crc the roots of the oenanthe crocata. 

In February 1858, some sailors who had been sent ashore from 
their ship, collected a quantity of the tubers of the oenanthe, and 
ate them. Those who suftered, were for the most part suddenly 
seized with symptoms of a violent kind, which came on in from 
half an hour to an hour. Some of the men who had eaten the roots 
were enabled to move about and assist in relieving the others 
up to the time at which they were themselves attacked. The 
first man seized was found insensible, and his body immov¬ 
ably rigid : he was moaning and breathing stertorously; his 
countenance was livid, the eyes were fixed and the||9upils dilated; 
a bloody froth escaped from the mouth. There was opisthotonos; 
the pulse was feeble, and the action of the heart scarcely percep¬ 
tible; the lower jaw firmly locked, the tongue much injured, and 
slightly protruding: death took place quietly in about eight 
minutes. In another case, in spite of violent vomiting, the man 
ivas seized with convulsions, and, after a succession of them, died 
in two hours. The roots had been for some time in his body be¬ 
fore emetics were given. On an inspection of the first case;, the 
skin was livid, the stomach empty, but the raucous membrane 
was highly congested, and there adhered to it a tough viscid 
mucus. On opening the abdomen, a pungent odour was per- 
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ceived, compared to that of h«mt celery seed. Some portions of 
the root were found in the lower part of thAsmall intestines. 

In addition to the convulsive symptoms above-mentioned, the 
patients suffered from cramps in the legs, pain in the course of 
the spine, extending along the crural and sciatic nerves, giddiness, 
griping, eructations with the flavour of the root, debility, and total 
loss of appetite. (Dr. Grahame in Med. Times and Gaz. March 
6, 1858, p. 241.) 

It is not often that attempts are made to destroy others by the 
administration of these vegetable poisons; but a case occurred 
in France, in which a woman attempted to poison her husband 
by mixing slices of the root of this plant with his soup. His sus¬ 
picions were excited by the acrid taste of the soup. The woman 
was tried for the crime, and M. Toulmouche deposed at the trial, 
that the plant from which the root had been taken, was the 
cenanthc crocata,—that it was a powerful poison, and might cause 
death in two or three hours. The prisoner was convicted, and 
condemned to ten years at the galleys. (Gaz. Med. Jan. 3, 1846, 
18 ; also, Journ. de Chim. Med. 1845, 533.) 

Analysis .—The cenanthe crocata can be identified only by its 
botanical characters. The leaves are of a dark green colour, 
with a reddish coloured border. They have no unpleasant odour 
when rubbed. The plant bears a greater resemblance to, celery 
than most of the other umbellifcraj. Its stem is channelled, 
round, smooth and branched, of a yellowish red colour, and 
growing to the height of two or three feet. The root consists 
of a series of oblong tubercles with long slender fibres. It is of 
a yellowish-white colour, and not unpleasant to the taste. It is 
the most active part of the plant. No poisonous alkaloid has 
yet been separated from the plant. There are no tests for this 
poison. 

FINE-LEAVED WATER-HEMLOCK. (PIIELLANDRItTM AQDATICUM.) 

This is another umbelliferous plant, which, like the oenanthe 
is often popularly called water-parsnip. It grows by the 
banks of rivew, ditches, and ponds. It is poisonous, but less 
virulent than tne oenanthe. 

Analysis .—The poisonous principle is unknown. The plant 
has a thick, hollow, smooth jointed stalk, usually about three feet 
in height; the leaves are very fine, small, and much subdivided. 
They arc of a dark shining green colour ; the root is thick, taper¬ 
ing, jointed, and sends oft’ numerous long slender fibres. 

fool’s parsley. (iETlItJSA CYNAPIUM.) 

Fool’s Parsley, or Lesser He.mlock is very common in 
gardens and hedge-rows. The leaves so closely resemble those of 
parsley that they have often been gathered for them by mistake. 
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Symptoms and Appearances .— The following case of poisoning 
by the JEthusa cynapiuin is reported in the Medicinisches 
Jahrbuch. A woman gave to two of her children some 
soup, in which she had boiled the root of this plant, mistaking it 
for parsley. They were both seized with severe pain in the 
abdomen, and the next moraing, one of them, a%oy, aged eight 
years, was in a state of perfect unconsciousness, and his jaws were 
spasmodically fixed. The abdomen was swollen; there was 
vomiting of bloody mucus, with obstinate purging,—the extre¬ 
mities were cold, and the whole body was convulsed. He died 
in twenty-four hours. The only appearances met with, were red¬ 
ness of the lining membrane of the gullet and wind-pipe, with 
slight congestion of the stomach and duodenum. 

That the root of this plant contains a most energetic poison, and 
that it is capable of producing rapidly fatal effects, is proved by 
a case reported by Mr. Thomas, in which death took place in an 
hour. In May 1845, a girl aged five years, in good health, ate 
the bulbs of the mthusa by mistake for young turnips. She vvas 
suddenly seized with pain in the abdomen, followed by sick¬ 
ness, but no vomiting. She complained of feeling very ill. On 
trying to eat, she could not swallow. She was incapable of an¬ 
swering questions, and her countenance bore a wild expression. 
The lower jaw became fixed, so as to prevent anything being in¬ 
troduced into the mouth. She then became insensible, and died 
in an hour from the commencement of tlie symptoms : so far as 
could l)e ascertained, there were no convulsions. A second child, 
aged three years, shortly after eating the same substance, was 
attacked with pain in the stomach, sickness, vomiting, and profuse 
pcrsjiiration. She soon recovered, with the exception of suffering 
severe griping pains without purging, but these disappeared the 
following day. A third child, of the same age, suffered from 
similar symptoms. Recovery in the two last cases was due to the 
plant having been eaten on a full stomach, and to the effect of 
early and copious vomiting. (Med. Times, Aug. 23,1845,408.) 
Mr. Thomas injected about two ounces of the juice expressed 
from the recent bulbs into the stomach of a dog through ai^per- 
ture in the gullet, which he afterwards secured by a ligature. 
Tliere were violent spasms and urgent attempts to vomit. In 
most of the animals upon which this experiment was tried, death 
took place in from one to four hours. The following case oc¬ 
curred to Mr. Stevenson. Two ladies partook of some salad, into 
which oethusa eynapium had been put by mistake for parsley. 
They soon experienced a troublesome nausea, with occasional 
vomiting; oppressive headache, giddiness, and a strong propen¬ 
sity to sleep, at the same time that this was prevented by frequent 
startings and excessive agitation. There was a sensation of 
pungent heat in the mouth, throat, and stomach with difficulty 
of swallowing, thirst, and loss of appetite. There was numbness. 
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with tremors of the limbs. The two patients only slowly re¬ 
covered from the effects of the poison. (Churchill’s Botany.) 

Analysis. — It is known from garden parsley by the smell of 
its leaves Avhen rubbed, which is peculiar, disagreeable, and very 
different from that possessed by the leaves of parsley. The 
leaves of Foorrfl|>arsley arc finer, more acute, decurrent, and of 
a darker green colour. Its flower-stem, which is striated or 
slightly grooved, is easily known from all other umbelliferous 
plants by the beard, or three long pendulous leaves of the in- 
voliicrum under the flower. The flowers are white, — those of 
the garden parsley of a pale yellow colour. 

The poisonous properties of this plant are believed to be due 
to ail alkaloid, the chemical characters of which are unknown. 

MONKSHOOD. (ACONITITM NAPELEUS.) 

This well-known garffen plant is in some parts of the country 
called Wolfsbane, ami in Ireland Blue-rocket, The roots, seeds, and 
leaves are highly poisonous, owing to the presence of the alkaloid 
aconitina. The root is especially noxious, and when the leaves 
liave fallen off', it afipcars to possess its greatest virulence. The 
different parts of this plant have a numbing burning taste, pro¬ 
ducing after a short time, tingling of the lips and a hot acrid 
sensation in the throat. 

Symptoms and Appearances. — In from a few minutes to an 
hour after the poison has been taken, the patient complains of' 
numbness and tingling in the mouth and throat, which are 
parched:— there is giddiness, with numbness and tingling in the 
limbs, a loss of power in the logs, frothing at the mouth, severe 
pain in the abdomen, followed by vomiting and i)urging. In 
some cases the patient is completely paralyzed but retains his 
consciousness : in others the giddiness is followed by dimness of 
sight, delirium, and other cerebjfid symptoms, but not amounting 
to the complete coma produced by the cerebral or narcotic 
poisons. The pupils are dilated, the pulse sinks, the skin is 
cold and livid, and the breathing is difficult. Convulsions arc 
not cftnmonly observed in man, or they are indicated by general 
tremors, or twitchings of the voluntary muscles. The poison pro¬ 
duces convulsions in animals. 

Dr. Fleming, who has closely investigated the subject of 
poisoning by aconite, considers that this poison may cause death 
— 1, by i)roducing a powerfully sedative impression on the 
nervous system ; 2, by paralyzing the muscles of respiration, and 
causing asphyxia; and 3, by producing syncope. The last is 
the most common form of death in man, when the case is pro¬ 
tracted for some hours. A dose sufficiently large to produce 
death by syncope excites, in the first place, numbness and 
burning heat in the mouth, throat, aud stomach ; pain in the 
abdomen, with sickness and vomiting; diminished sensibility 
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of the skin ; giddiness; dimness of vision, or complete blind¬ 
ness ; ringing in the ears, and occasionally deafness; frothing at 
the mouth; a sense of constriction in the throat, with sensations 
of weight and enlargement of various parts of the body, but 
especially of the face and cars; great muscular weakness^ with 
general trembling; more or less difficulty of breathing, and 
speechlessncss; sinking at the pit of the stomach; pulse small, 
leeble, irregular, finally imperceptible; extremities and surface 
of the body cold and clammy; countenance blanched; and the 
lips bloodless. The individual dies suddenly; — the mental 
faculties are commonly retained to the last, or there is only slight 
delirium. The case generally proves fatal in from one to eight 
hours; if it last beyond this period, there is good hope of re¬ 
covery. The most common appearance on inspection is a general 
congestion of the venous system. The brain and membranes are 
gorged; in some instances there is a redness of the mucous mem¬ 
brane of the alimentary canal. (An Inquiry on the Properties 
of the Aconitum Napellus, 1845, p. 43.) 

Leaves. — In the Lancet for June 28, 1856 (p. 715), is the 
account of a case of a child, between two and three years of age, 
who died in about twenty hours, alter eating some of the fresh 
leaves of aconite. The lirst symptoms were severe pain in the 
abdomen, vomiting, and a contracted state of the pupils ; these 
were followed before death by collapse and coma. The stomach 
and intestines were found much inflamed, the latter presenting 
some patches approaching to gangrene. A boy, set. 14, ate some 
of the leaves for parsley. In about two hours he complained of 
a burning sensation in the mouth, throat, and stomach, and 
vomited freely. Soon after this he fell on the ground in a fit; 
and seven hours after having taken the poison, he was foujid 
lying ac.ross the bed with his hands in his pockets, dead. On in¬ 
spection, the cerebral vessels were filled enormously with dark- 
coloured fluid blood, upwards of a pound of which escaped from 
the skull and spinal canal. The stomach was empty : there was 
.a deep inflammatory blinsh over the whole mucous surface, with 
patches of a darker colour. (Med. Chir. Rev. July 1844, p. 
261. Sec also case in Lancet, .Tune 28, 1856, p. 715.) 

Extract. — In the hospital at Bordeaux, jive grains of fresh 
extract of aconite were given to three patients. One of them 
died in three hours. In a quarter of an hour after taking the 
poison, the patients had tremors of the muscles, and a pricking 
sensation over their bodies; severe vomiting followed. They 
became quite unconscious ; and on recovering their senses there 
was confusion of sight, with intense headache ; the skin was ct)ld 
and clammy, the pulse slow and irregular, and the breathing 
short and hurried. Two of the patients recovered. (Med. (Jhir. 
Rev. Oct. 1839, 544.) 

Hoot. — Poisoning by the root of aconite is by no means un- 
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frequent. In the autumn, the root is liable to be mistaken for 
that of horseradish. It has been thus accidentally eaten on 
several occasions, and has caused death. It produces, when 
eaten, a sense of tingling and nuihbness in the lips, with a 
burning sensation in the mouth and throat, extending to the 
stomach. (Pereira, Mat. Med. vol. ii. pt, ii. p. 688.) A fatal 
ease arising from the root having been eaten by mistake for 
horseradish occurred at Bristol in the autumn of 1853. The 
deceased in this case is stated to have taken only as much as 
would go on the point of a table knife. Mr. Hcrapath calculated 
the quantity at thirty-five grains, and estimated it to be equivalent 
to one twentieth of a grain of pure aconitina. A similar mistake 
led to fatal results in three hours in a case which occurred at 
Lambeth; and another set of cases occurred at Dingwall, in 
Scotland, in January 1856. Here three persons were poisoned 
by reason of their having had sauce, made with the root of 
aconite, served at dinner with roast beef in place of horseradish 
sauce I They were healthy adults ; they all died within three 
hours and a half. Mistakes of this kind show deplorable 
ignorance, but there is always the risk of their occurrence when 
horseradish and aconite are grown near to each other in a garden, 
at that season of the year when the leaves have fallen. 

A trial for murder by poisoning with the root of this plant 
took place at the Monaghan Lent Assizes in 1841 {Reg. v. 
McConkey'), in which Dr. Geoghegan, of Dublin, conducted the 
medico-legal investigation. The medical evidence was beset 
with difficulties; for no trace of the poison could be discovered, 
in the body. And it was only by a close analysis of symptoms 
and appearances, that the charge was brought home to the 
prisoner. The deceased had eaten for his dinner some greens 
dressed for him by the prisonm^ he complained of their having 
a sharp taste, and this was j^ceived also by another person 
present, who tasted them. It was ascertained that the deceased, 
soon after the meal, had vomited a greenish matter, and suffered 
from purging, restlessness, incoherence, lock-jaw, and clenching 
of the hands. He died in about three hours after having eaten the 
greens, but was not seen by a medical man while living. The 
chief appearance met with was in the stomach, where the mucous 
membrane was .of a light reddish-brown colour. Traces of 
vegetable matter were found in the intestines: but no poison 
could be detected either botanically or chemically. The symp¬ 
toms suffered by a friend of the deceased, who had accidentally 
tasted the greens, were very characteristic of poisoning by aco¬ 
nite. In two minutes he felt a burning heat in the mouth, throat, 
gullet and stomach; then a sensation of swelling in the face, 
with a general feeling of numbness and creeping of the skin. 
Kcstlessness, dimness of sight, and stupor almost amounting to 
insensibility, followed ; and in about an hour after the meal, he 
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was found speechless,—frothing at the nose and mouth, the 
hands and jaws_ clenched, appearing occasionally as if dead, and 
then again reviving. Vomitiiig, purging, tenderness at the pit of 
the stomach, cramps, tingling of the flesh, and a burning taste 
in the mouth, followed. This man did not entirely recover until 
after the lapse of five weeks. The prisoner was convicted of 
murder, and confessed before her execution that the pow«lcred 
root of aconite had been mixed with pepper and sprinkled over 
the greens. (Dublin Med. Journal, Vol. xix. p. 403.) 

This case, decided in 1841, bears some aiialogy to that of 
Palmer, which occurred fifteen years later. It establishes the 
truth of th^ ])roposition that a conviction for murder by poison 
may take place in the absence of any chemical evidence of the 
nature of the poison. The non-discovery of the vegetable or of 
the alkaloid aconitina in the body was raised as an objection to 
the opinion of Dr. Geoghegan in the case of McConkey; but 
the medical and general evidence taken alone was considered 
to be conclusive of the fact of poisoning. 

Dr. Geoghegan, in the paper referred to, quotes two other 
instances of poisoning by aconite, one of a man aged fifty-six, 
who died in an hour and a quarter after eating the root; and 
the second, a boy aged seven, who died in two hours, having 
been much convulsed before death. 

It is stated that one drachm of the root has been known to 
prove fatal: but it is probable that less than this w'ould cause 
death. In November 1856, Mr, Hadfield forwarded to me four 
small slices of the root, taken from the stomach of a man who 
died in three hours. The quantity which he had swallowed with 
suicidal intention was unknown : but none was thrown off by 
vomiting so far as could be ascertained. The symptoms within 
half an hour of death were burning pain in the stomach, parched 
mouth, — intense thirst,—•retcHIng and vomiting of a tenacious 
mucus, — cold perspiring skin, — imperceptible pulse and a 
feeling of deadl}' sickness. The patient was conscious;—there 
were no convulsions. Gn inspection, there was congestion^ of 
the brain as well as of its membranes; the heart was flaccid : it 
contained some blood on the right side. The stomach contained 
much half-digested food, with four slices of aconite root appa¬ 
rently unaltered. The mucous membrane presented a slight 
reddish brown patch at the greater end of the size of half a crown. 
It w'HS otherwise healthy as well as the other organs.* (For an 
account of poisoning by this plant I must refer the reader to a 
paper by Dr, Geoghegan, Dub, Jour. Med. Sci. vol. xix. p. 403.) 

Tincture. —There are numerous instances recorded of poison¬ 
ing by aconite under the form of tincture of the root. In a case . 
which occurred to M. Devay (Cormack’s Edinburgh Journal, 
April 1844), a man is stated to have recovered in three days 
after having taken upwards of ten drachms of the tincture (only in- 
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fused for a day); but this could have contained no aconitina. 
The late Dr. Male of Birmingham died from the effects of not 
more than eighty drops taken in ten doses, over a period of four 
days,—the largest quantity taken at once being ten drops. (Prov. 
Med. and Surg. Journ. August 20, 1845, p. 535 ; also Med, Gaz. 
xxxvi. p. 861.) The late Dr. Pereira informed me that he had 
known tingling and general numbness of the limbs produced in 
hysterical fcmaTes by a dose of only Jive minims of a carefully 
prepared tincture. Dr. Topham has published an account of the 
symptoms produced by fifteen minims of the tincture of the root 
of aconite. Immediately after taking the poison in a mixture 
into which it was put by mistake, the patient (a w^an ®t. 27) 
felt a sensation of numbness in the tongue, with*difficulty of 
swallowing. There were convulsive twitchings of the muscles of 
the face, and she lost the power of walking. There was complete 
unconsciousness, which continued for two hours, when she began 
to recover. The pupils were observed to be slightly contracted. 
The intensity of the symptoms varied at intervals, and came on 
in paroxysms. They indicated great disorder of the nervous 
system. The next day she had numbness in both arms, but 
she rapidly and perfectly recovered. (Lancet, July 19, 1851, 
p. 56.) 

In January 1853, a case of poisoning by tincture of aconite 
occuiTed at a convent near Bristol. One of the inmates named 
“ Forty ” liad administered to her, by mistake, seventy minims of 
Fleming's tincture of the root mixed with one grain of acetate of 
morphia. This was about seven o’clock in the morning. In a 
few minutes she became very thirsty, complained of a burning 
sensation and jiain in her stomach, to relieve which she swal¬ 
lowed a quantity of cold water. In fifteen minutes there was 
violent vomiting, which continued for two hours. She lost the 
power of standing, and was fery restless. The pain in the 
stomach increased. After the first hour she was unable to do 
more than turn her head and vomit. There w'as violent straining 
as well asAJonvulsive movements of the muscles. At nine o’clock 
shJ had a stupefied look, complained of giddiness, and was 
covered with a cold sweat. At ten o’clock she was quiet as if 
asleep. She was conscious until shortly before her death, which 
took place in about four hours after she had taken the poison. 
There were no general convulsions: the pain in the stomach was 
well marl^ed throughout. On inspection, the face and lips were 
found swollen and dark-coloured, eyes^bright, pupils dilated, 
and the muscular system rigid. The membranes of the brain 
were congested, but the brain itself was firm and healthy. The 
, lungs were healthy; there was merely cadaveric congestion from 
gravitation. The heart was flaccid, uterus congested, bladder 
empty, and sj>hinctcr ani relaxed. The stomach contained some 
mucus, and the membrane at the larger curvature was injected 
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(reddened) in patches, but otherwise natm-al. The mucous 
membrane of the duodenum was in a high state of inflammation, 
abraded in patches, softened, and broken down. Some spots 
were of a very dark colour, passing to mortification. It is 
jjroper to observe that the deceased died on the 5th January, 
and the inspection was not made until the 14th. (Report by 
Dr. O’Brycn, Association Med. Jour. Jan. 28, 185-3, p. 92. See 
also a case in the Lancet, 1855, vol. i. p. 467.) In this case a 
female died in five hours from two drachms of the tincture taken 
with suicidal intention. There were no narcotic symptoms. 

In 1853, a healthy young man lost his life at Glasgow, by 
reason of his having taken a mixture containing twenty-Jive. 
minims of tincture of aconite, twenty minims of tincture of bella¬ 
donna, and a drachm of the tincture of musk. The tincture in 
tliis case was prepared with sixteen ounces of the root of aco¬ 
nite to thirty fluid ounces of spirit. The mixture was swallowed 
all 6.30; the patient walked to a friend’s house about three- 
quarters of a mile distant, which he reached at 7.20. He then 
com])laincd of being sick, and of a tingling sensation in his 
hands and arms. In a sliort time his hands and arms were so 
benumbed and powerless, that when he raised them he could not 
keep them up. Vomiting came on, with convulsive movements 
of the body, the pulse could not be felt, and the patient, retaining 
his consciousness to the last, died within three hours from the 
time of taking the poison. The body was inspected two days 
after death by Dr. Easton. The veins of the brain were .un¬ 
usually congested, and there was a great quantity of serum 
effused in the arachnoid (membranes). The lungs and the 
right cavities of the heart were gorged with dark blood. The 
lining membrane of the stomach was of a dark red colbur. 
Death was very properly referred by Dr. Easton to the action of 
aconite. (Assoc. Med. Jour. Sept. 16,1853, p. 817.) In October 
1852 an excise officer lost his life by merely tasting Fleming’s 
tincture of aconite, under the supposition that it was flavoured 
spirit. He was able to walk from the Custom House over 
London Bridge, but he died in about four hours after taking the 
pois8n. 

Several cases of poisoning occurred some years since at Lille, 
in wdiich tincture of the fresh root of aconite was taken by mis¬ 
take for a cordial. The symptoms appeared in threp members 
of a family in half an hour: there was severe burning pain in 
the throat and stomach, with vomiting, purging, and tenderness 
of the abdomen. One died in two hours; the second in two 
and a half hours ; the third, who had delirium, recovered. The 
only appearance met with on inspection, was great redness 
of the mucous membrane of the stomach and small intestines. 
(Ed. M. and S. J. xxviii. 452.) 

In February, 1856, Paymaster Kent died from the effects of 
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one drachm of the tincture, taken by mistake. The symptoms 
were giddiness with intense burning pain from the umgue to 
the throat, a loss of power in the legs, coldness of the hands and 
feet and along the spine, twitchings of the muscles of the face, 
lingers, and toes, dimness of vision, dilatation of the pupils, 
inability to swallow, weak pulse, and involuntary evacuations. 
Just before death there was one universal convulsion. He 
revived, gasped, and then died. His skin at this time was cold, 
his lips were blue, his pulse was scarcely perceptible, and his 
breathing oppressed. He <licd an hour and a half after he ha<l 
taken the poison, which had been dispensed by mistake for 
another tincture. Emetics produced active vomiting, but the 
poison had become absorbed. On inspection, the stomach con¬ 
tained a dark-brown fluid; the mucous membrane was congested 
in patches of various sizes, and of a dark-red colour. The right 
side of the heart, which was healthy, was filled with liquid 
venous blood. The liver, spleen, kidneys, and intestines wepe 
congested. I’lie bladder was empty. (Dr. Bone in Lancet, 
A))ril 5, 185G, y). 369.) In September 1857, the wife of a phy¬ 
sician. of Durham, died from the effects of one drachm of tinc¬ 
ture of aconite given in two doses, at an interval of some hours. 
It had been given by mistake for tincture of henbane. 

I'lie tincture of aconite, according to the Londem and Dublin 
pharmacopanas, is made by infusing the root in rectified spirit. 
Fleming’s tincture is also made with the root, but with half 
the ^quantity of spirit. The medicinal dose is variously stated, 
owing to the great difference in the strength of this y)reparation. 
It should not exceed five minims. The late Dr. Pereira states 
that a dose of six minims administered twice produced the most 
alarming symptoms in a healthy young man. (Mat. Med. vol. ii. 
yrt.'ii. p. 693.) Fleming’s tincture is a powerful jn-eparation, and 
might, from its ny)pearancc, be mistaken fpr sherry wine. Since 
this tincture is as deadly in its operation as jjrussic acid, and so 
many accidents have occurred from the use of it, it seems ad¬ 
visable that its strength should be reduced. 

A well-marked case of poisoning by a decoction of this plant 
occurred to Mr. Sayle. A man, ict. 39, boiled the fresh sfalks 
and leaves of aconite in half a pint of bfccr until it was reduced 
to a quarter of a pint: ho then swallowed half of it as a medi¬ 
cine. An.hour afterwards he was found in bed, rolling his arms 
about and foaming at the mouth :— the pupils were widely 
dilated, the legs were paralyzed, the skin was cold and clammy, 
there was great nausea, the pulse was scarcely j)erceptiblc, and 
he was perfectly insensible. He soon afterwards died. The 
abdomen was examined, and the only appearance met with was 
a slight redness near the cardiac extremity of the stomach. 
(Med. Times, Oct. 18, 1845, p. 70.) 

Anali/sis. — The botanical characters of the leaves and root. 
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when any portions can be’obtained, will enable a medical witness 
to identify this vegetable poison. The root has been frequently 
and fatally mistaken for horseradish, but there are these 
striking differences: — 1. Aconite root is short, conical, and 
tapers rapidly to a point. 2. It is externally of an earthy-brown 
colour,—rvhite internally and of an earthy smell. .3. It has at 
lirst, a bitter taste, but soon afterwards it leaves a disagreeable 
tingling and numbness. 1. Horseradish root is long, cylindrical 
or lieai'ly so, and of the same thickness for many inches. 2. It 
is externally whitish-yellow, and has a pungent odour M'hen 
scraped. 3. Its taste is sometimes bitter, but it produces an 
immediate pungent sensation. (Pereira, Mat, Med. ii. pt. ii, 
p. 689.) The proportion of aconitina varies from a quarter of 
a grain to three-quarters of a grain in an ounce of the fresh root. 
According to Mr. Herapath, the dried aconite root grown in 
England contains from twelve to thirty-six grains in the pound. 
The roots after flowering contain the largest proportion. 

Aconitina. — The alkaloidal base of this plant. Aconitina, is a 
most formidable poison, exceeding all others in its effects. Ac¬ 
cording to the late Dr. Pereira, it is strongly retained in the 
vegetable tissues even after their compression. Hence the un¬ 
certainty of the strength of the preparationi^of aconite. Although 
there arc few poisons so deadly as aconitina, — for even experi- 
mcq|s on it require to be made with the greatest caution, — a 
singular instance is recorded by Dr, G. Bird in which a gentle¬ 
man is stated to have recovered after having taken two yrainn 
and a half. (Med. Gaz. Vol. xli. p. 30.) In this case, however, 
there appears to have been early and copious vomiting, so that 
the greater part of the poison had probably been discharged. 
Enough had been absorbed, however, to produce most sejioiis 
symptoms: — There was collapse, coldness of skin, cold persi)ira- 
tion, the heart’s action was scarcely perceptible, and there was 
constant spasmodic vomiting of a violent kind. 

The late Dr. Pereira states that this alkaloid cannot be ad¬ 
ministered internally with safety. In one case one-fiftieth part 
of a grain nearly proved fatal to an elderly lady (Mat, Med. 
vol. ii. pt. ii. p. 695); and it is probable that one-tenth part of 
a grain of pure aconitina would prove fatal to a human being. 
It would seem, however, that some samples of this alkaloid are 
much less potent than others, and the chemical properties are 
also ditt'erent. (See paper by SchrofF, Beil’s Journal fiir Toxiko- 
logie, Srd H. 1857, p. 335.) The case reported by the late Dr. 
Golding Bird, supra, may thus receive an explanation. 

Analysis .—A sample of Morson’s aconitin.a possessed the fol¬ 
lowing properties :—It was in whitish granular masses, without 
any distinctly crystalline structure. 1. When heated it readily 
fused and burnt in the air with a bright yellow flame. 2. Heated 
in a close tube, it evolved first an alkaline and then an acid 
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vapour. 3. It was scarcely soluble in water, but was dissolved 
by weak acids and alcohol; it did not form a crvstallizable salt 
on evaporation. 4. Nitric acid dissolved it without causing a 
change of colour. 6. Sulphuric acid gave to it a yellowish 
colour, and on adding a crystal of bichromate of potasli, green 
oxide of chromium was set free. 6. Iodine water gave a reddish- 
brown precipitate in a solution of the sulphate. 7. Tannic acid 
precipitated the solution. 8. It was precijiitated whitish-yellow by 
chloride of gold, but not by chloride of platina. Gallic acid, 
corrosive sublimate, iodide and sulphocyanide of potassium pro¬ 
duced no change in the solution. In organic liquids the alkaloid 
is sufficiently soluble in ether to be separated by the process of 
Stas (see p. 787). Dr. Headland has recommended as a physi¬ 
ological test for the presence of this alkaloid, the application of 
a spirituous extract of the acid contents of the stomach. If 
l-20th of a grain be obtained it will be sufficient. He states that 
1-300th of a grain will poison a mouse with characteristic 
symptoms ; 1-100th a small bird; 1-1000th of a grain causes 
tingling and numbness of the tip of the tongue; 1-lOOth dissolved 
in s}>irit and rubbed into the skin causes loss of feeling, lasting 
for some time. (Lancet, March 29, 1856, p. 343.) 

DBADLV NIGHTSHADE. (ATROPA BELLADONNA.) 

There arc several plants known under the name of Nightslpide, 
which, however, differ much from each other. The Woody 
Nightshade (Solanpm Dulcamara), and the Garden Night¬ 
shade, or Solanum Nigrum, known by the red and black colour 
of their berries, have been elsewhere described (page 761). The 
vegetable poison now to be described is the Deadi.y Night- 
SHAr;>B. The leaves, berries, and root of the plant arc po^onous. 
They owe their noxious effects to the presence of the alkaloid 
Atropia, 

Si/mptoms .—The symptoms produced by thil*‘poison are of a 
uniform character, and as a summary they may be thus de¬ 
scribed ; — Heat and dryness of the mouth and throat, nausea 
— vomiting—giddiness — indistinct or double vision —deli¬ 
rium,—great excitement,—convulsions—followed by stupor and 
lethargy. The pupils arc much dilated and the eyes are in- ‘ 
sensible to light. In two eases which occurred to Mr. Tufncll, 
the pupils were contracted during sleep, although dilated in tlie 
waking state. (Dub. Med. Press, Jan. 5, 1853. Journal de 
Chiraie Medicale, 1853, p. 695.) Several deaths from the effects 
of the berries occurred in this metropolis in the autumn of 1846, 
The following case was admitted, into Guy’s Hospital. A boy, 
ajt. 14, ate, soon after breakfast, about thirty of the berries of 
belladonna, which he had bought in the street. In about three 
hours it apjieared to him as if his face w’as swollen,—his throat 
became hot and dry,—vision impaired,—-objects appeared 
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doubt^^ and they seemed to revolve and run backwards. His 
hands and face were flushed, and his eyelids swollen: there were 
occasional flashes of light before his eyes. He tried to cat, but 
could not swallow on account of the state of his throat. In en¬ 
deavouring to walk home he stumbled and staggered ; and he 
felt giddy whenever he attempted to raise his head. His parents 
thought him intoxicated: he was incoherent, — frequently 
counted his money, and did not know the silver from the copper 
coin. His eyes had a fixed, brilliant, and dazzling gaze ; he 
could neither hear nor speak plainly, and there was great thirst; 
he caught at imaginary objects in the air, and seemed to have 
lost all knowledge of distance. His fingers were in constant 
motion : —there was headache, but neither vomiting nor purging. 
He did not roach the hospital until nine hours had elapsed ; and 
the symptoms were then much the same as those above described. 
He attempted to get out of bed with a reeling, drunken motion ; 
his speech was thick and indistinct. The pupils were so strongly 
dilated that there was merely a ring of iris, and the eyes were 
quite insensible to light. The eyelids did not close when the 
hand was passed suddenly before them. He had evidently lost 
the power of vision ; although he stared fixedly at objects as if 
he saw them. The nerves of common sensation were unaffected. 
Whyi placed on his legs he could not stand. The pulse was 90, 
feeble, and compressible : his mouth was in constant motion, as 
if he were eating something. His bladder was full of urine on 
admission. He continued in this state for two days, being occa¬ 
sionally conscious ; when, by a free evacuation of the bowels, 
some small seeds were passed: these were examined and identi¬ 
fied as the seeds of belladonna. The boy gradually recovered, 
and left^c hospital on the sixth day after his admission:— the pro¬ 
gress o^ecovery was indicated by the state of the pupils, wliich 
had then only acquired their natural size and power of con¬ 
traction. In thike other cases which occurred at the same time, 
the berries having been baked in a pie, pains in the limbs, drow¬ 
siness, insensibility, and convulsiotis, were among the symptoms. 
In two cases of poisoning by the berries related by Dr. Moll, the 
symptoms bore a strong resemblance to those of delirium tre¬ 
mens, but among them were heat and dryness of the throat, loss 
of power of swallowing, incoherent speech, double vision, and 
strange spectral illusions, with occasional fits of wild and un¬ 
governable laughter. On the following morning both these 
]>atients recovered as if from a dream; but they sufiered for 
some time from languor, thirst, and dryness of the throat: the 
pupils also continued dilated. (Casper’s Woclienschrift, 10 
Januar, 1846, p. 26.) Two cases of the effects of the berries on 
children are quoted in the Edinburgh Medical and Surgical 
Journal. (Vol. xxix. p. 452.) Among the first symptoms, 
three hours after the berries were eaten, the children were seized 
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with uncontrollable fits of laughter; catching at objects^inces- 
sant, incoherent babble, and continual agitation of the body, 
with fixed staring eyes, and dilated insensible pupils. A man, 
a;t. 34, ate about fifty berries to relieve his thirst. He soon' per¬ 
ceived a burning sensation in the throat, and a feeling of stupe¬ 
faction. He staggered home and went to bed. In the evening 
he was seized with such violent delirium that it required three 
men to confine him. His face was livid; his eyes were injected 
and protruding,—the pupils strongly dilated ; the carotid arte¬ 
ries pulsated most violently; and there was a full, hard, and 
frequent pulse, with loss of power to swallow. He was bled, and 
in about half an hour was able to swallow an emetic: this brought 
away a violet blue or purple liquid, which is always a well- 
marked indication of this form of poisoning. Purgative medi¬ 
cines and injections were employed, and the man recovered his 
consciousness in about twelve hours. (Case by Dr. Rosenber- 
ger, Constatt’s Jahresb. 1844, v. 29.‘5.) In six other cases, 
reported in the same journal by Dr. Tcschenmocher, the symp¬ 
toms varied slightly in the different patients. They all experi¬ 
enced double vision, dilatation of the pupils, constriction of the 
throat, giddiness, and a tendency to sleep. They who had eaten 
most berries fell into a soporose state, and had violent convul¬ 
sions of the extremities. In twenty-four hours the whole o^ the 
family had recovered. (Ib, p. 296.) 

The rof>i of the belladonna, administered in the form of de¬ 
coction Jis a clyster, has destroyed life. Four scruples of the 
root were employed, and the liquid, strained and reduced by 
evaporation to four ounces, was injected. After a slight stage 
of excitement, the patient, a feraide, set. 27, fell into a state of 
complete coma; the countenance appeared swollen, jmd of a 
reddish-brown colour; the pupils were excessively dilmed; the 
pulse was at first full and hard, then small; d^th took place in 
five hours. (Casper's Wochens. 8. Feb. 184# p. 101.) This 
case proves that, in poisoning by nightshade, there is in some 
instances little or no delirium, and that the patient may be at once 
tlirown into a fatal lethargy. A case of recovery, in which a 
girl, BRt. , 9, masticated portions of the root of belladonna, is 
reported by Mr. Bullock. (Med, Gaz. xix. 265.) In two hours 
there was sickness, lassitude, and dryness of the throat; in four 
hours delirium, with convulsions, came on ; the face was dis¬ 
torted, eyes protruded, and pupils widely dilated. The girl was 
completely insensible. Under the use of the stomach-pump and 
emetics she recovered. 

The leaves of belladonna have occasionally given rise to acci¬ 
dents. A young man swallowed an infusion of two drachms of 
the leaves. In about an hour he found great difficulty in swal¬ 
lowing, the salivary secretion was suppressed, and objects 
appeared to be in perpetual motion before him. He became 
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deliriotis, attempted repeatedly to pass liis urine but could not; 
and for an hour and a half he was in constant motion, although 
his gait was unsteady. The muscles of his face, jaws, and 
limbs were agitated by convulsive twitchings : the pupils were 
excessively dilated, and there were singular hallucinations. 
Tliere was neither nausea, vomiting, nor purging. Emetics, in¬ 
jections, and bleeding were resorted to, and the next morning he 
awoke as if from a dream. (Ann. DTIyg. Oct. 1847, p. 413.) 

Dr. Garrod has communicated to me the symptoms which one 
of his patients and himself suiFered as a result of taking an iti- 
fusion of belladonna leaves which had been ignorantly supplied 
for ash-leaves. A quarter of an ounce of the leaves was boiled 
for a few minutes with ten ounces of water. Dr. Garrod tot)k 
about half a wine-glassfull of this decoction, equivalent to 
eleven grains of dried leaves. He believed, at the time, it was 
the infusion of ash-leaves, and wished to determine by taste 
whether it was good. In about half an hour, the symptoms 
commenced by swimming in the head,—intense feeling of nerv¬ 
ousness,—palpitation of the heart,—a small and rapid pulse,— 
dryness of the mouth and throat, and perversion of taste,—in¬ 
distinctness of vision,—dilatation of the pupils,—rapid flow of 
ideas, weakness of the limbs, and slight difficulty of articulation. 
His taste was so altered that some brandy given to him had the 
taste of the infusion. Some of the infusion was put into an eye, 
and in about a quarter of an hour it dilated the pupil power¬ 
fully. In about four hotirs Dr. Garrod had recovered from these 
effects : btit there was indistinctness of vision with dilated pupils 
for one or two days,—and a generally depressed state of the 
nervous system, from which even after two years he had not 
entirely Recovered. His patient took half a pint of the infusjon, 
equivaJent to about a quarter of an ounce of dried belladonna 
leaves ; the syi^toms were similar but more severe, and lasted 
for a longer tinfl. They were giddiness, difiiculty in walking, 
—drjmess of the mouth and throat, and perversion of taste,— 
indistinctness of vision, and dilatation of the pupils,—bloodshot 
eyes,—difficult articulation,—delirium—coma (insensibility)— 
scarlet redness of the skin of the face and neck, followed on the 
second day by a peeling off of the cuticle. This last symptom, 
although not common, has been observed in other cases of poi¬ 
soning by belladonna in large medicinal doses. Some of these 
symptoms continued more or less for ten hours. The patient 
suffered from shock to the nervous system for a considerable 
period after his recovery from the urgent symptoms. One of 
th§ effects of the poison was to produce, in both cases, an in¬ 
creased secretion from the kidneys. 

The extract of belladonna appears to be very uncertain in its 
operation. The medicinal dose is from one to five grains. In 
a case which occurred at St. George’s Hospital, an ounce of the 



828 P0I801#ING BY EXTRACT OE BELLADONNA. 

extract was taken without causing death ; but in another instance, 
a child, a;t. 9, nearly lost his life by a dose of thirty grains, ad¬ 
ministered to him in mistake for extract of taraxacum. Deli¬ 
rium came on in half an hour ; this was followed by coma. In 
addition to other characteristic symptoms, the child suffered 
from convulsive twitchings of the arms. There was pain in the 
head, with deranged vision, for ten days after the accident. 
(Prov. Med. Jour, Feb. 24, 1847, 98. See also Phannaceutical 
Journal, Feb. 1853, p. 404.) Dr. Gray, of New York, has re¬ 
lated a case in which a child, between two and three years of age, 
swallowed from eight to twelve grains of the extract, and after 
suffering the usual symptoms in a severe form for three hours, 
I'ccovered. Tliis gentleman describes his own sensations after 
having taken a large dose of the same preparation. They bear out 
singularly the truth of the descriptions given by other observers. 
(See Mod. Gaz. xxxvii. 255.) Mr. Iliff, jun, has given an account 
of the effects produced on himself by a dose of nine grains of the 
extract of belladonna, for which I must refer the reader to the 
Lancet. (Dec. 1, 1849, p. 756. See also Med. Times, Aug. 30, 
p. 234, and Ann. d’Hygiene, 18.53, i. 417.) In the latter case 
the members of a family were poisoned by the extract, but they 
all recovered. In the Medical Gazette (Vol. xlii. p. 589) will 
be found the report of an inquest in a case of alleged poisoning by 
belladonna, involving many points regarding this poison. The 
(question at issue was whether death had arisen from an overdose 
of the extract or from natural causes. The extract of belladonna 
is subject to great variation in strength, a fact which may furnish 
an explanation of certain exceptional cases in which persons 
have recovered from large doses of this compound. A case 
occijirred to Mr. Edwards in which a female, set. 34, recovered 
after having swallowed a drachm of the extract by mistake. 
(Lancet, May 24, 1851, p. 568.) Mr. Solly met with an instance 
in which a man took a scruple by mistake. No symptoms 
occun’ed for two hours. ■ He then suffered from dryness of the 
throat, difficulty of swallowing, fanciful delusions, and rambling, 
incoherent conversation. The pupils were dilated and insensible 
to light—the eyes were prominent and had a vacant stare. 
There was drowsiness with a feeble and irregular pulse, and a 
loss of muscular power. Under the use of emetics, the man 
recovered the next day. (Lancet, Feb. 3, 1855, p. 121.) 

Two persons swallowed a smsdl spoonful of the extract of 
belladonna by mistake for that of juniper. There was speedily 
indistinctness of vision, tottering gait, delirium, incoherency, 
hallucinations and dilatation of the pupils. In one there v\cas 
great cerebral excitement. The apothecary to whom the extract 
was taken tasted it, and soon experienced symptoms which led 
to a suspicion of its real nature. Under treatment, the symp¬ 
toms of poisoning disappeared in two days: but one of the pa- 
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tients died on the seventh day from disease. The physical and 
j)hysiological properties of the extract indicated that it was bella¬ 
donna: bnt the attempt to procure atropia entirely failed. A 
portion of the concentrated extract given to a dog caused dila¬ 
tation of the pupil in a quarter of an hour, an index of tlic 
rapidity with which the alkaloid atropia is absorbed and diffused 
through the blood. A woman swallowed on an empty stomach 
a drachm of the extract of belladonna. She then took some 
food. After the lapse of three hours, symptoms came on sud- 
<icnly. She lost the power of standing ; there was trembling of 
the limbs with convulsive motions,—a nervous laugh and inco- 
herent speech. The pupils were much dilated, and great lassi¬ 
tude followed this stage of excitement. Under treatment she 
recovered in twelve hours. (Ann. d’Hyg. Oct. 1847, p. 413.) 
Orfila has satisfactorily accounted for these anomalies in the 
power of the extract. Some specimens are quite inert:—those 
only have an energetic action which are prepared by evaporat¬ 
ing the fresh juice at a very low temperature. (Toxicologie, ii. 
39 

Local action .—The extract, as it is well known by its effects 
in dilating the pupil, acts through the skin. It is easily absorbed, 
and must therefore be used with caution. M. Casanova ordered a 
blister to be applied to the abdomen of a female, and prescribed 
a dressing of one part of extract of belladonna to three parts of 
mercurial ointment. At first, nine grains, and after two hours, 
thirty grains of the extract were thus employed. The patient 
was soon attacked with most violent delirium, crying out inco¬ 
herently, and attempting to drive away horrible forms which 
she fancied she saw flitting around her. The pupil was enor¬ 
mously dilated; there was intense thiret with spasmodic con¬ 
striction of the throat in drinking. These symptoms did jiot 
disapi)car until after the lapse of forty-eight hours. (Gaz. Med. 
13 Mars, 1847, 207.) In a case that occurred to Dr. Jenner, 
symptoms of poisoning arose from the application of a fresh 
belladonna plaster to a pustular surface produced by the appli¬ 
cation of an old plaster. Some time afterwards the patient 
suffered from great dryness of the tongue and throat, which pre¬ 
vented distinct articulation, and was rather increased by his taking 
water. There was a great desire to pass the urine, but only a 
few drops could be passed at a time. There was confusion in 
the head, and convulsive catchings in the limbs. In about eight 
hours he had lost the power of standing. He was restless, — his 
hands were in constant motion, as if he w^ere busy in moving 
light objects. He moved his mouth incessantly, but the sounds 
thus made were unintelligible. He seemed unconscious of the 
presence of persons. The pupils were large and they acted im¬ 
perfectly under exposure to light. On the removal of the plaster 
the symptoms ceased, leaving the next day dilatation of the 
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juipils, dimness of vision, and impairment of memory. (Med. 
Times and Gazette, Nov. 22, 185<), p. 513.) 

Appearances .—The appearances observed in several cases of 
poisoning by the berries which proved fatal in London during the 
autumn of 1846, were as follows; the vessels of the brain were 
congested with liquid blood; the stomach and inte.stincs were 
pale and flaccid ; there were some red spots towards the cardiac 
end. In other fatal cases, of which the appearances have been 
reported, the vessels of the brain and its membranes were found 
di.stendcd with thick black blood. Bed spots have also been 
observed around the throat and gullet, and congested patches 
of a dark purjde colour on the coats of the stomach. In some 
instances the mucous membrane has been completely dyed by 
the juice of the berries. A bt)y, set. 5, after having eaten a 
quantity of the berries of the belladonna, went to bed, was very 
restless, vomited once, and died in convulsions about fifteen 
hours after having taken the poison. On inspection, the eyes 
were hall-open, with an intense lustre; the pujnls dilated ; the 
mouth spasmodically closed, and the sphincter ani relaxed.* The 
cerebral vessels were distended with dark-colourcd blood ; the 
substance of the*brain, cerebellum, and medulla oblongata, pre¬ 
sented numerous bloody points. In the throat and gullet there 
were several patches of redness. In the stomach there was some 
fluid, with three open berries ; the mucous membrane was of a 
reddish-blue colour in various parts. (Case by Dr. Bosenberger, 
Canstatt's Juhresb. 1844, v. 295.) 

Analysis .—The indigestible nature of the leaves, fruit, and 
seeds will commonly lead to their detection in the matters 
vomited or passed by the bowels, or in the contents of the viscera 
after death. The seeds of belladonna are very small, and areo- 
latcd on the surface; they cannot easily be distinguished from 
tho.se of hyoscyamus. The colouring matter of the berry is of a 
deep-purple hue; it is turned green by alkalies, ami red by acids. 
The IcJives would be known by their botanical characters, and a 
decoction or infusion of them by the liquid causing dilatation of 
the pupil. Dr. Bunge states that the urine, blood, or organic 
liquids containing this poison, applied to the eye of an animal, 
cause dilatation of the pupil. Orlila has not observed this effect 
in poisoning by belladonna (Op. cit. ii. 267), and even if it oc¬ 
curred. he considers that it would be too vague a sign for diag¬ 
nosis, as it takes jjlacc equally with henbane and stramonium. 

Atroi'ia. —Airopia is the name given to the alkaloidal prin¬ 
ciple of belladonna. This alkaloid is a powerful poison. In 
November, 18.50, Mr. Sells, of Guildford, forwarded to me for 
examination the stomach of a young man who had poisoned 
himself by taking two grains of atropia. He took the dose on 
going to bed. lie w-as hoard to snore heavily during the night, 
and was found dead about seven o’clock in the morning, lying 
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on his right side, th« surface livid, the limbs rigid and contracted, 
and with a little brown matter issuing from the mouth. The 
pupils were much dilated. The mucous membrane of the sto¬ 
mach presented a diflfused redness, which might have arisen from 
some brandy which he had swallowed. No trace of the poison 
couhl be detected in the stomach or its contents. In the Asso¬ 
ciation Medical Journal (Sept. 16, 1853, p. 818) will be found 
the report of a case in which all the symptoms of poisoning by 
belladonna ardse from the application of a weak solution of 
atropia and water to the conjunctiva. 

Analysis .—Atropia is a white crystalline substance, requiring 
500 parts of water to dissolve it; — it is easily dissolved by 
alcohol, ether, and diluted acids. It forms crystallizablc salts. 
It melts at a low temperature, and burns with a bright smoky 
flame. 1. Iodine water gives with its salts a dense browu pre¬ 
cipitate. 2. Tannic acid precipitates it of a dingy white. 3. 
Gallic acid has no efl’ect.. 4. Nitric and sulphuric acids dis¬ 
solve it, but do not produce any change of colour. Sulphuric 
acid and bichromate of jjotash produce with it green oxide of 
chromium. 5. It is rendered turbid by chloride of platina, and 
is precipitated of a yellowish white colour by chloride of gold. 
In organic liquids its presence, if in sufficient quantity, may be 
detected by the process of Stas (p. 787). A solution of any of 
the salts applied to the eye produces dilatation of the pupil. 

INDIAN TOBACCO. (LOBELIA INFLATa). 

The powdered leaves of Indian tobacco contain an acrid prin¬ 
ciple which is capable of producing poisonous eflects on the 
brain and spinal marroV attended with irritation of the stomach 
and bowels. As a poison it has only recently become known in 
this country. Wibnier relates that in one instance it produced 
at first violent vomiting in the person for whom it was prescribed; 
but the medicine was repeated until it was no longer ejected from 
the stomach. The patient suffered severe pain, and speedily 
died: stupor and convulsions having preceded death. The 
powdered leaves and seeds are much employed by quacks in the 
United States; and accidents occasionally arise front the sub¬ 
stance being prescribed in excessive doses. When administered 
in doses of from ten to twenty grains, lobelia acts as an emetic; 
but in larger quantity it acts deleteriously. It would also ajtpcar 
that even ordinary medicinal doses affect some individuals with 
great severity. There is an erroneous notion that this is a 
useful medicine and not a poison, although it may be cither, 
according to the mode in which it is employed. 

In one case a m.an lost his life by swallowing one drachm of 
the powdered leaves, prescribed by a quack. This persem was 
seen by a medical practitioner soon after he had taken the poison ; 
he was evidently suffering great pain, but he w'as quite uucon- 



832 


POISONING BT LOBELIA. 


scions,—the pulse was small, the pupils wer&strongly contracted, 
and insensible to light. He had vomited the greater part of the 
poison. He suffered from spasmodic twitchings of the face, sank 
into a state of complete insensibility, and died in about thirty-six 
hours. On inspection, some fluid was found in the stomach, 
but none of the powder. The mucous membrane was intensely 
inflamed, and the vessels of the brain were strongly congested. 
(Pharm. Times, May 1, 1847, p. 182.) 

The seeds of lobelia are equally poisonous.' In the Med. 
Times and Gazette, Nov. 26,U853, p. 568, two cases are reported 
in which the seeds proved fatal. In one, the mucous membrane 
of the stomach was highly inflamed. Another case is referred 
to in the same journal, March 12, 1853, p. 270. . 

Within the last few years, there have been several inquests 
and trials fV>r manslaughter in this country as the result of the 
improper administration of the leaves of the Lobelia injlata by 
ignorant quacks, calling themselves medical botanists and dealers 
in vegetable medicines. The medical evidence given on these 
trials showed that in large doses lobelia is a most noxious drug. 
(See Medical Gazette, voi. xliv. pp. 383 and 433; vol. xlvi. p. 384; 
Jjancet, March 5, 18.‘>3, p. 237 ; Pharm. Jour. Aug. 1851, p. 87; 
and for some remarks on the action of the poison see a paper by 
Mr. Curtis and I>r. Pearson, Med. Gaz. 1850, vol. xlvi. p. 285; 
also Pereira, Mat. Med. vol. ii. pt. ii. p. 12 ) Those impostors who 
profit by the prescription and sale of this drug among the igno¬ 
rant poor, maintain the doctrine that it cannot kill, and never 
has been known to destroy life ! From inquiries recently made, 
I have reason to believe that deaths from lobelia still frequently 
occur in the northern counties. The noJcious medicine is taken 
in secrecy, under the direction of quacks, and any death arising 
from it is either concealed or referred to other causes. The 
late Sergeant Wilkins was a gi’cat and successful defender of 
this class of poisoners : out of several trials for manslaughter, in 
which the cause of death, medically speaking, was clear, he suc¬ 
ceeded in winning a favourable verd'ct from the juries. In 
July, 1856, one of these quacks was, however, convicted on a 
charge of manslaughter, for killing a woman with overdoses of 
lobeluu Severe pain, followed by loss of consciousness, and 
congestion of the brain, were the chief symptoms preceding 
death in this case. The admission that, in proper doses, it was 
a useful remedy in spasmodic asthma was of no avail on this 
occasion. The man was sentenced to three months’ imprison¬ 
ment. (^Reg. v. Boyden or Jackson, Lincoln Summer Assizes, 
1856.) A man named Riley Brake was convicted in the United 
States of having caused the death of a woman by administering 
lobelia in improper doses. (Wharton and Stifle’s Med. Jur. p. 
522.) 

Analysis .—Lobelia is seen in the form of a greenish-coloured 
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powder (fragments of leaves). This powder aequires a reddish- 
brown colour from strong nitric acid, and is blackened by con¬ 
centrated sulphuric acid. Iodine water has no effect upon the 
infusion. The proto- and persulphate of iron produce with it a 
dark-green colour, the persulpliatc, very rapidly. Lobelia can be 
safely identified only by the botanical characters of its leaves and 
seeds. The leaves and seeds contain a resinoid substance called 
Lohclin, which has the smell and taste of the plant. It acts as a 
powerful emetic in doses of from one half to one grain. 

FOXGLOVE. (digitalis rDEPUEBA.) 

Puridc foxglove is a well known hedge-plant growing abun¬ 
dantly in the southern districts of England. All parts of the 
plant,—the seeds, leaves and root are poisonous owing to the 
presence of the poisonous alkaloid — digitalia. The leaves 
whether in the form of powder, infusion, extract or tincture ex¬ 
ert an action on the brain and spinal marrow as well as on the 
stomach and bowels. They retain their noxious properties when 
dried. 

Symptoms and Effects. —Cases of poisoning by foxglove are not 
very numerous. One was the subject of a criminal trial at the 
01(1 Bailey in Oct. 1826. A quack was indicted for the man¬ 
slaughter of a boy under the following circumstances ; he pre¬ 
scribed for a trivial complaint six ounces of a strong decoction 
of the leaves. The boy was soon attacked with vomiting, purg¬ 
ing, and severe pain in the abdomen. After some time, he be¬ 
came lethargic, and slept for several hours ; in the night he was 
seized with convulsions. The pupils were dilated and insensible, 
the pulse was slow, small, and irregular; coma followed, and the 
boy died twenty-two hours after taking the poison. On inspec¬ 
tion, the membranes of the brain were found much injected, and 
the mucous lining of the stomach was partially inflamed. The 
prisoner was acquitted of the charge, because he had only given 
his advice on the application of the friends of the deceased ! (Ed. 
Med. and Surg. Jour, xxvii. 223.) For cases of recovery from 
a strong dose of the infusion, sec Med. Gaz. xxxiv. 659 ; and 
L’Union Medicale, 24 Aout, 1848. On the other hand, a case 
in which an infusion of the root proved fatal is reported in 
the Lancet, July 14, 1849, p. 31. Accidents sometimes occur 
from the medicinal use of the tincture. In a late number of the 
Medical Gazette is the account of a case in which from a dose of 
the tincture too frequently J^ppeated, the person was attacked 
with restlessness, thirst, inflamed eyes, and other serious symp¬ 
toms. 

A young man having filled a quart pitcher with the leaves of 
foxglove, poured upon them as much boiling water as the 
pitcher would hold. Of this strong infusion he took a teaenpful 
on going to bed, which caused him to sleep soundly. In the 
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morning he took a second cupful (the infusion being much 
stronger), and he then went to his employment. He soon felt 
dizzy and heavy, began to stagger, lost his consciousness, and at 
length fell down in a state of syncope. On being conveyed homo 
he vomited severely, and sulFercd extreme pain in the abdomen. 
When visited, he was conscious, complained of great pain in his 
head; the pupils were dilated, and the skin was cold, pallid, and 
covered with a copious perspiration. The pulse was low, about 
40 in the minute,—three or four feeble pulsations being succeeded 
by a complete intermission of several seconds : and each stroke, 
though weak, was given with a peculiar “explosive shock.” 
There was still great pain in the abdomen, with incessant and 
violent vomiting, no purging,—suppression of urine, and an 
abundant flow of saliva. Brandy and ammonia with warmth 
werQ employed, and after reaction had commenced, purgatives 
were administered. The man slowly recovered, but the pulse 
presented its peculiar beat and weakness for several days : and 
during this time the man could not bear the upright position. 

In another instance, a young man swallowed a strong decoction 
of foxglove by mistake for purgative medicine. He was soon 
seized with vomiting, pain in the abdomen, and purging. In the 
afternoon he fell asleep. At midnight he awoke, was attacked 
with violent vomiting, colic, convulsions, dilated and insensible 
pupils ; and his pulse was slow and irregular. He died twenty- 
two hours after taking the poison. (Wibmer, op. cit. Digitalis.) 
A few grains of the powdered leaves have been known to produce 
giddiness, languor, dimness of sight, and other nervous symptoms. 
A drachm has, however, been taken without causing death; but 
in this instance it produced the most violent vomiting. As indi¬ 
cative of the singular eflect of this poison on the nerves of sensa¬ 
tion, it may be stated that a coal fire appeared to the patient to 
have a blue colour. A common effect of this poison is to produce 
great depression of the heart’s action. 

In the case of a man, set. 50, the tincture, taken in medicinal 
doses for about twenty days, produced the following train of 
symptoms. (Med. Gaz. xxxi. 270.) The pulse, which, during 
a former use of the medicine, was reduced by ten or fifteen beats 
in a minute, sank almost to half its usual number. The patient 
was tormented by the most painful disquietude, so that, even in 
the night, he left the bed every moment, could not sleep, and 
with his eyes open conversed with persons who w'ere not present. 
At the same time the pupils were dilated, the conjunctiva both of 
the eye and the lids was red ; he had but little appetite, with 
great nausea, violent thirst, and dryness of the mouth; the alvine 
evacuations were scanty ; the secretion of urine was increased. 
These phenomena, which obviously were merely the effects of 
the digitalis, had lasted six days, when the restlessness diminished, 
sleep returned, and the dilatation of the pupils disappeared. This 
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case shows that digitalis possesses accumulative properties; and 
that it cannot be given for a long period medicinally without pro- 
<lucing dangerous symptoms. Dr. Elliotson states that he has 
known persons who had been in the habit of taking this medicine 
for a long period, die very suddenly, as if from the accumulation 
of the poison in the system and its fatal action on the heart. 
The appearances met with after death are congestion of the brain 
and its membranes; inflammation of the mucous membrane of 
the stomach, and fluidity of the blood. 

Fatal dose. — The medicinal dose of the infusion is from half 
an ounce to one ounce;—of the tincture, from ten to forty 
minims ; — and of the powder, from half a grain to one grain 
and a half. The medicinal preparations vary considerably in 
strength, a fact which will explain why they have been adminis¬ 
tered in much larger doses than those here assigned, without 
producing dangerous effects. According to the late Dr. Pereira, 
twenty drops of the tincture were given to an infant, labouring 
under water on the brain, three times daily for a fortnight, with¬ 
out causing any untoward symptom ; and he frequently prescribed 
for an adult, one drachm of the tincture three times daily for a 
fortnight without producing any marked effect. The tincture 
has been sometimes prescribed medicinally in doses of half an 
ounce to an ounce;—and on one occasion two ounces were taken 
in two doses without giving rise to the slightest inconvenience. 
These facts show cither that foxglove is not so powerful a 
poison as it is commonly supposed to be, or that the proportion 
of digitalia is liable to great variation in the alcoholic solution. 

Treatment. —In a case of poisoning by foxglove, in addition 
to the free use of emetics, vegetable infusions containing tannic 
acid should be given. According to the researches of M. Homolie, 
this renders the aetive principle in8olu|)le. , 

Analysis. —When foxglove has been taken in substance, it can 
be identified only by its botanical characters. In the form of 
infusion, decoction, or tincture, and when mixed with organic 
liquids, there are no chemical processes by which the nature of 
the poison can be determined. 

DiaiTALiA.—The active principle of foxglove is called digi¬ 
talia. Its properties have been investigated by M. Homolie. 
(Journ. de Pharmacie, Janvier, 1845, 51.) The process for ob¬ 
taining it is exceedingly complex. It is a white, inodorous, im- 
])erfcctly crystalline substance. It is so intensely bitter, that it 
gives a sensible bitterness, to 200,000 parts of water ; but the 
taste of digitalia itself is only slowly manifested, in consequence 
of its great insolubility. Cold water dissolves only l-2000ih, 
and hot water only 1-lOOOth part; it is much more soluble in 
alcohol and ether. When dissolved in either menstruum, it has 
neither an acid nor alkaline reaction. It docs not form salts with 
acids. It immediately decomposes nitric acid, evolving nitrous 
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acid vapours, and producing a rich orange-yellow coloured solu¬ 
tion, which acquires in a few days a golden-yellow tint. Sulphu¬ 
ric acid at first blackens it, but subsequently forms a brownish- 
black liquid, which passes in a few days to a red-brown, amethyst 
and finally a rich crimson colour. If a portion of the reddish- 
brown liquid be dropped into a small quantity of water, it gives 
to it a rich green colour. Hydrochloric acid produces with it a 
yellow, speedily passing to a bright-green colour. A dose of 
more than 1-16th of a grain could not be taken by an adult with¬ 
out causing symptoms of poisoning. This quantity was found 
to be equal in strength to about eight grains of the well-prepared 
powder of the leaves. 

THOBNAPPLE. (DATUBA SB^SfONIUM.) 

Thornapple has decidedly the characlwffof a narcotico-irritant 
poison. All parts of the plant are poisonous; but the seeds and 
fruit arc considered to be the most noxious. From a case pub¬ 
lished by Hr. Zeehmeister, it would appear that even the vapour 
of the full-blown flowers may give rise to symptoms of poisoning. 
The case was that of a boy who breathed the vapour for some 
time in a close apartment. (CElsterreich Med. Woch. July 19, 
1845.) 

Symptoms .—The usual effects ijroduced by this poison will be 
understood from the following cases. A woman, ait. 36, took 
two teacupfuls of infusion of stramonium, by mistake for senna 
tea. In about ten minutes she was seized with giddiness, dim¬ 
ness of sight, and fainting. In two hours she was quite insen¬ 
sible; the pupils were fixed and dilated, all the muscles of the 
body convulsed, the countenance flushed, and the pulse was full 
and slow. The stomach-pump was applied, and in the course of a 
lew hours she recovered,-—suffering, however, from indistinctness 
of vision and vertigo. (Med, Gaz. viii. 605.) The seeds of this 
plant have been known to produce furious delirium; and a case 
is mentioned by Sauvages, of an old man of sixty, who, after 
taking the poison, became intoxicated, maniacal, and lost the 
power of speech. He remained in a lethargic state for five hours. 
Several fatal cases arc reported, one of which terminated in six 
hours. Dr. Thomson relates the case of a child, aged two years, 
who swallowed sixteen grains of the seeds. Maniacal delirium 
suiwrvened; the symptoms resembled those of hydrophobia, and 
death took place in twenty-four hours. A case which occurred 
to Dr. Schlesier ended more fortunately. A boy, set. 4, mistaking 
the fruit of the thornapple for the heads of poppies, ate a quan¬ 
tity of them. Dr, Schlesier saw him soon afterwards: his face 
was flushed, his eyes were glistening and in constant motion, 
the pupils much dilated, and the countenance was that of an in¬ 
toxicated person. He sat up in bed quite unconscious, but con¬ 
tinually babbling and occasionally starting up suddenly, his 
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hands apparently directed at imaginary objects in the air. His 
pulse was very slow; there was no fever, but intense thirst and 
violent perspiration from incessant motion. Emetics and injec¬ 
tions were administered, which had the effect of bringing away 
a large quantity of stramonium seeds; the boy fell into a sound 
sleep, and recovered on the following day. (Canstatt’s Jahresb. 
1844, V. 297.) In the Lancet (April 26, 1845, p. 471), a case is 
quoted from the Boston Journal, in which three females swal¬ 
lowed an infusion of stramonium leaves for horchound. They 
were found lying in bed, stupid, unable to articulate, with a pe¬ 
culiar wildness of countenance, and flushed face:—the pupils were 
dilated and insensible, the conjunctivse highly injected, lips and 
tongue parched, no vomiting, breathing at times stertorous and 
laboured, hands cold, with a trembling and slightly convulsive 
movement, great rigidity of the muscles of the neck and back, 
and occasionally active efforts at utterance. Stimulants were 
administered with benefit in two cases ; the third proved fatal. 
Mr. Soho met with the case of a child, set. 5, who ate more than 
a drachm of the seeds slightly roasted. In about an hour he 
appeared much excited and delirious, pulse 120, face flushed, 
eyes of a dtvzzling lustre, and pupils dilated; there were convul¬ 
sive motions of the limbs and neck, with thick frothy saliva about 
the mouth. Emetics were given, some stramonium-seeds wen 
ejected, and more were brought away in the evacuations by 1 
full dose of castor oil. In three days the boy had perfectly re4 
covered. (Med. Times, Oct. 9, 1847, p. 650. For other cases| 
see Prov. Journal, Dec. 24, 1851, p. 699; and Lancet, May 31, 
1851, p. 599.) jParalysis and delirium have been witnessed 
among the symptoms, which on the whole bear a strong resem¬ 
blance to those occasioned by belladonna. The detection of»thc 
seeds in the vomited matters or in tlj;e fseces, will be a certain 
means of distinction. 

Among the most recent cases of poisoning by the seeds is the 
following;—A boy, set. 5, ate some stramonium-seeds with a por¬ 
tion of tile plant. Soon afterwards, it was observed that his face 
was flushed, and that he staggered as if intoxicated. He vomited 
and threw up about thirty seeds. His skin was hot and red, the 
countenance, had a wild and staring expression, the pupils were 
nearly fully dilated, and insensible to ..light. The child was rest¬ 
less, in a state of raging delirium, and biting with fury at those 
who attempted to restrain him. Ho was unable to stand, and in 
a state resembling St. Vitus’s dance. The pulse could not be 
counted. The breathing was hurried and gasping. Ho was 
incessantly talking, but without articulating distinctly, and he 
appeared to be driving away from him imaginary objects. 
Emetics produced the vomiting of more seeds, and in an hour 
he began to articulate. He slept restlessly for two hours. Some 
seeds were passed in evacuations from the bowels. In four hours 
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the symptoms bad abated, and the boy gradually improved. The 
pupil did not recover its natural state until after three days. 
(New York Journal of Medicine, 1856; and Brit, and For. Med, 
Rev. 1857, vol. xix. p. 497.) i 

In a case which ^came the subject of a trial at Osnabruck, 
a woman administered to her mother a decoction of the bruised 
seeds of the thornapplc, of which it was supposed there were 
about 125. She very soon became delirious, threw her arras 
about, and spoke incoherently: she died in seven hours. (Henke, 
Zeitschrift dor S. A. 1837, i. H.) The seeds retain their pro¬ 
perties notwithstanding exposure to heat: thus the smoking of 
stramonium-seeds is attended with danger. In the return of the 
Registrar-General for April 1856, there is the record of one 
death from this cause. One of the methods of poisoning adopted 
by the Hindoos, not so much with the intention of destroying 
life as of facilitating the perpetration of robbery, consists iu 
administering to persons either the powdered seeds, or a strong 
decoction of them, in curry, or some other highly flavoured ar¬ 
ticle of food. Delirium and insensibility soon follow, and some¬ 
times death is the result; but no suspicion of the real cause 
appears to be excited. 

/Dr. Chevers has given a very complete account of the Hindoo 

Ntcm of poisoning by dkatoora. (Med. Jur. for India, 1856, 
■p. 121, 549, 591.) It appeal’s that the Datura fastnosa and 
Wba are the principal sources of the poison in India. The 
thugs have employed this poison with the object of rendering 
their intended victims helpless. As it is administered by skilled 
{professional poisoners in India, it causes a profound lethargy 
resembling coma, with dilated pupils. The symptoms may con¬ 
tinue for two days, and yet recovery take place. It is remark¬ 
able that the cases rarely prove fatal. Out of flfty-one instances 
of poisoning by dhatoora, at the Bombay hospital recorded by 
Dr. Giraud, one proved fatal, and four only presented very 
alarming symptoms. Dr. Chevers notices the early occurrence 
of insensibility. A man drank two mouthfuls of a poisoned 
liquid, complained of a bitter taste, and fell down insensible 
within forty yards of the simt where he had drunk the liquid, 
and did not recover his senses until the third day after. (Op. 
cit. p. 137.) In these cases, probably the poison is given 
in a large dose, either in solution or in very fine powder. The 
first stage of poisoning is commonly marked by delirium, the 
patient is restless and wanders about as if in search of some¬ 
thing, but from giddiness or great muscular weakness he is un¬ 
able to walk or even, to stand; he talks incoherently, laughs 
wildly, moves about as if to avoid spectra, and picks or catches 
incessantly at /-eal or imaginary objects. His antics are some¬ 
times of the most varied and ludicrous kind. The pupils are 
invariably 'dilated, and the spectra are illusions depending on 
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disordered vision. In the second stage of poisoning, there is 
either great drowsiness or complete stupor, sometimes passing 
into utter insensibility, with stertorous breathing. The third 
stage of final delirium is similar to the first. (Op. cit. p. 593 ) 
An extract of datura is probably used as one of the methods of 
“ hocussing ” persons by thieves in this country. The dilatation 
of the pupil, with the peculiar train of symptoms, would distin¬ 
guish this state from ordinary intoxication. The bitter taste of 
the liquid might excite suspicion; but if the person is already 
partially intoxicated, he may be incapable of making any ob¬ 
servation of this kind. 

The local application of the bruised leaves, seeds, or fruit to 
an abradedii|)ortion of skin, may give rise to all the effects of 
poisoning. Death may take place even although the whole of 
the seeds have been ejected, provided they have remained in the 
body for a sufficiently long period to allow of the absorption of 
the poisonous principle. This happened in a case reported by 
Mr. Duffin, that of his own child, set. 2, who swallowed about 
one hundred seeds of stramonium, weighing sixteen grains: the 
usual symptoms were manifested in an hour, and the child died 
in twenty-four hours, although twenty seeds had been ejected by 
vomiting, and eighty by purging. (Med. Gaz, vol. xv. 194.) 

The extract of stramonium possesses the properties of the 
seeds, producing, in an over-dose, dryness of the throat, intoxica¬ 
tion, and delirium,' Dr. Traill has known two cases of poisoning 
by this substance, in one of which eighteen grains of the c.xtract 
were taken by mistake for extract of sarsaparilla. (Outlines, 
141.) The medicinal dose of the extract is about a quarter of 
a grain; of the powdered seeds, half a grain; and of the leaves, 
one grain. • 

Appearances .—In a well-marked case of pioisoning by stramo¬ 
nium-seeds, in which death took place in less than eight hours, 
Mr. Allan found the following appearances: great congestion of 
the vessels of the brain and its membranes, the brain firm and 
highly injected, choroid plexus turgid, ventricles containing se¬ 
rum, substance of the lungs congested, the heart fiaccid. The 
stomach contained about four ounces of digested food mixed with 
eighty-nine seeds of stramonium. There were two patches of 
extravasation in the mucous coat — one on the larger curvature, 
and the other near the pylorus. Many seeds and fragments 
were also found in the intestines. (Lancet, Sept. 18, 1847, p. 298.) 
In the Osnabriick case there were marks of diffused infiammation 
about the cardia. In Mr. Duffin’s case (supra) there was no¬ 
thing remarkable in the condition of the brain or its membranes: 
no seeds were found in the intestinal canal. 

Analysis .—The seeds of stramonium, from which accidents 
have most frequently occurred, are flattened, kidney-shaped, 
rough, and of a dark-brown or black colour. 
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Datitbia —The poisonous properties of this plant are owing 
to the presence of the alkaloid daturia, which forms about one 
per cent, of the dried vegetable. This substance crystallizes in 
colourless quadrangular prisms or needles: it has a bitter taste, 
becoming acrid, and resembling that of tobacco. It has the 
same elementary composition as atropia. (Schwarzkopf and 
Planta.) It is highly poisonous: the eighth of a grain killed a 
sparrow in three hours. When dissolved and placed on the eye 
of an animal, it causes excessive dilatation of the pupil, which 
lasts for some days. It is readily dissolved by boiling water, and 
the solution has a strong alkaline reaction. In its chemical pro¬ 
perties it closely resembles hyoscyamia and atropia. 

The absorption of this poisonous alkaloid is 
cause of the symptoms. Mr. Allan, in the case above related, 
states that he obtained from six ounces of urine, taken from the 
bladder of the deceased, crystals of daturia; but they appear to 
have been of an entirely different form, i. e. pentahedral or poly¬ 
hedral plates, instead of quadrangular prisms. They resembled 
daturia only in causing dilatation of the pupil, when dissolved in 
water and the solution was dropped into the eye. Their form 
appears to have been that assigned to cystin by microscopical 
observers. (Bird’s Urinary Deposits, 146.) 

BABITRNUM. (CTTISOS BABBItNtTM.) 

Symptoms and Effects. — The bark and seeds of the common 
Laburnum contain an active poison called Cytisine. A case of 
poisoning by the bark which was the subject of a trial at Inverness, 
has been reported by Dr. Christison. (Ed. Med. and S. J. Oct. 
184;i.) A youth, with the intention of merely producing vomit¬ 
ing in one of his fellow-servants, a female, put some dry laburnum- 
bark into the broth w’hich was being prepared for tlunr dinner. 
The cook, w'ho remarked a “ strong peculiar taste ” in the broth, 
soon became very ill, and in five minutes was attacked with 
violent vomiting. The account of the symptoms is imi>crfcct ; 
for the cause of them was not even suspected until six months 
afterwards. The vomiting continued thirty-six hours ; was ac¬ 
companied by shivering,—-pain in the abdomen, especially in the 
stomach,—and great feebleness, with severe purging. These 
symptoms continued, more or less, for a period of eight months ; 
and the woman fell off in flesh and strength. At this period she 
was seen by a physician, who had been called on by the Jaw- 
authorities to investigate the case. She was then suffering from 
gastro-intestinal irritation, vomiting after food, pain in the abdo¬ 
men, increased by pressure, purging, tenestnus, and bloody evacu¬ 
ations, with other serious symptoms. The medical opinion was 
that she was then in a highly dangerous state. The woman did 
not eventually recover until the following April. There was no 
doubt, from the investigation made by Dr. Boss and Dr. Christison, 
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that her protracted illness was really due to the effects of the 
laburnum-bark. 

Some experiments were then made on the action of the poison 
on animals. A tea-spoonful of the powder of dry laburnum-bark 
was administered to a cat. Soon afterwards it writhed, apparently 
in great pain ; in a short time it vomited violently, and, although 
languid and dejected for the rest of the day, it quickly recovered. 
Sixty-nine grains of the same powder were given to a dog. In 
ten minutes it whined and moaned, vomited violently, and soon 
got well. On a second occasion, twenty grains were found to 
act as a powerful emetic upon the animal. An ounce of the in¬ 
fusion of laburnum-bark, containing the active matter of sixty- 
two grains, was introduced by a catheter into the stomach of a 
full-grown rabbit. In two minutes the animal looked quickly 
from one side to the other, twitched back its head twice or 
thrice, and instantly fell upon its side in violent tetanic convul¬ 
sions, with alternating emprosthotonos and opisthotonos, so ener¬ 
getic, that its body bounded with great force upon the side, up 
and down the room. Suddenly, in half a minute more, all move¬ 
ment ceased, respiration was at an end, the ivhole of the muscles 
became quite flaccid, no sign of sensation could be elicited, and the 
animal died within two minutes and a half after the poison was in¬ 
jected into the stomach. The body was opened in two minutes 
more, and the heart was found gorged with blood, but contractihg 
with some force. The stomach was filled with green pulp, soaked 
with the infusion. No morbid appearance was visible anywhere. 
In repeating this experiment, one rabbit died in half an hour, 
another in three quarters of an hour, after small doses of the in¬ 
fusion were injected into the stomach ; and a third rabbit speedily 
died after eating greens merely impregnated with the infusion. 
(Ed. Med. and Surg. Journal, 1843, voLlx. p. 303.) In all these 
instances convulsions were the leading symptoms produced. The 
same effects are popularly ascribed to the leaves, young pods, 
and seeds of the tree ; but no experiments have been performed 
with them. The facts here detailed, show that laburnum-bark is 
jua energetic poison. 

In reference to poisoning by the seeds there are but few instances 
recorded. Dr. Traill has described two cases, and Mr, Hake, a 
former pupil, has communicated to me a case of poisoning by the 
pods and seeds of laburnum which occurred in September, 1851. 
Two children, the one aged two, and the other three years, had 
been seen playing together, and on returning home they appeared 
unwell, and soon afterwards vomited. They had been seen with 
laburnum pods in their hands, and some seeds with portions of 
the pods were mixed with the vomited matter. Both children 
were pale and exhausted, with a slow and somewhat feeble pulse. 
The pupils were natural. An emetic was given, but no more 
seeds were ejected : the pulse increased in volume and frequency, 
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and the next day the children had recovered their nsnal health. 
In October, 1856, twelve children, at Otley in Yorkshire, were 
attacked with rigidity of the limbs and other symptoms of poison¬ 
ing in consequence of having swallowed these seeds. They re¬ 
covered under the use of emetics. (Lancet, Nov. 1, 1856, p. 497.) 
Mr. Barber, of Stamford, communicated to me, in June, 1848, 
the particulars of a case which shows that even deflowers of this 
plant are highly noxious. A child between three and four years 
of age ate twelve laburnum flowers, and in about fifteen minutes 
it complained of sickness and severe pain in the stomach. The 
child vomited a quantity of mucus mixed with the yellow petals 
of the laburnum. An emetic was given ; this cleared the 
stomach, and the child recovered. There was no purging. (Guy’s 
Hosp. lieporls, Oct. 1850, p. 219.) A case in which a child 
suffered from symptoms of a nervous kind by reason of iis 
having eaten laburnum flowers, is described by Mr. North in the 
Medical and Physical Journal, Vol. Ixii. page 86. 

Analysis. — The bark, flowers, and seeds could be identified 
only by their botanical characters. When administered in powder, 
infusion, or decoction there are no chemical processes known by 
which the poison may be detected. A decoction of the bark 
forms a clear light brown liquid having an acid reaction. It 
strikes a dark olive-green colour with a pcrsalt of iron. Nitric 
acid renders it lighter. Acetate of lead precipitates it, but the 
precipitate has none of the properties of meconate of lead. 

TEW. (taxes BACCATA.) 

Symptoms and Effects ,—It has been long known, that the 
berries and leaves of the yew-tree are poisonous to cattle;—they 
act-very energetically, and produce death in a few hours, some¬ 
times without vomiting or purging. It is stated by Dr. Percival, 
that a table-spoonful of the fresh leaves was administered to 
three children of five, four, and three years of age as a vermifuge. 
Yawning and listlessness soon succeeded ; the eldest vomited a 
little, and complained of pain in the abdomen, but the other two 
suftered no pain. They all died within a few hours of each 
other. A case of poisoning by the berries of this tree, was pub¬ 
lished a few years since by Mr. Hurt, of Mansfield. A child 
aged three years and a half, ate a quantity of yew-berries about 
eleven o’clock. In an hour afterwards, the child appeared ill, 
but did not complain of any pain. It vomited part of its dinner, 
mixed with some of the berries. A medical man was sent for, 
but the child died in convulsions before he arrived. On inspec¬ 
tion, the stomach was found filled with mucus, and the half- 
digested pulp of the berries and seeds. There were patches of 
redness in the mucous membrane, and this was so much softened 
that it could be detached with the slightest friction. The small 
intestines were also inflamed. 
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In March, 1845, a case was reported to the Dublin Patho¬ 
logical Society by Dr. Mollan, in which a lunatic had died from 
the effects produced by yew-leaves. The deceased w as observed 
chewing the plant, probably from that perversion of appetite so 
commonly observed in insanity, and before the attendants had 
taken it irom him, he had succeeded in swallowing a portion of 
the masticated juice. He was soon afterwards seized with 
giddiness, sudden prostration of strength, vomiting, coldness of 
the surface, spasms, and irregular action of the heart. He died 
in fourteen hours. On inspection, the stomach was found much 
distended,—it contained some yew-leaves. There was emphy¬ 
sema in the submucous tissue, but no other abnormal change : 
there was some thickening with opacity of the arachnoid, which 
might have been due to the insanity. (Dub. Hosp. Gaz. May 15, 
1845, p. 109.) 

There is no doubt that the yew is a cercbro-spinal poison. 
The symptoms produced by the leaves and berries are pretty 
uniform in character; convulsions, insensibility, coma, dilated 
pupils, pale countenance, small pulse, and cold extremities arc 
the most prominent.' Vomiting and purging arc also observed 
among the symptoms. In two cases, the subject of one— a girl, 
about five years of age,—died in a comatose state in four hours 
after she had eaten the berries, and the other, a boy, set. 4 
years, died nineteen days after taking the berries, obviously from 
severe inflammation of the bowels. The immediate symptoms 
in the boy were vomiting, purging, coma, convulsions, dilated 
pupils, hurried respiration, a small pulse, and a cold skin. (See 
Prov. Journal, Nov. 29, 1848, p. 662, and Dec. 27, p. 708.) 

There is a vulgar but erroneous notion that the yew-leaves are 
not poisonous when fresh, and that in any case they act only 
mechanically. A case related above shows the fallacy of the 
opinion, and the other cases prove that there is a specific poison 
in the yew, since it exists in the berries as well as in the leaves. 
If cattle recover from the primary effects on the nervous system, 
they arc liable to die, after several days, from infiiammation of 
the bowels. On one occasion I examined the viscera of an ox 
which had obviously died from the effects of yew-leaves. In 
some parts of the intestines gangrene had taken place. 

The nature of the poisonous principle is unknown, and it is 
not certain whether, with respect to the berry, the poison is 
lodged in the pulp or the seed, although it is most probably in 
the latter. Infusion of yew-leawes, which is popularly called 
yew-tree tea, is sometimes used for the purpose of procuring 
abortion by ignorant midwives. A case of death from a person 
drinking this infusion is reported in the registration returns for 
1838-9. In the returns for 1840, there is also one death *of a 
female, at. 34, referred to her having eaten the berries of the yew. 
The subject of poisoning by yew-leaves, in reference to their 
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employment for purposes of abortion, has been lately investigated 
by MM. Chevallier, Duchesne, and Reynal. (Sec Ann. d'Hyg., 
185.5, vol. ii. pp. 94 and 335.) 

Analysis .—The leaves or berries may bo found in the stomach. 
The yew and the savin arc the only coniferous poisons which 
grow in this country. The apex of the leaf of the yew is lancet- 
shaped, that of the savin acuminated : the yew-leaf does not 
possess the powerful odour of savin when rubbed. Yew-berries 
are seen in autumn; they are of about the size of a pea, of a 
light red colour, dull on the surface, and translucent. They arc 
open at the top, allowing a hard brown kernel to be seen. This 
is of an ovoid shape, and it forms the greater part of the berry. 
The fine red skin contains a colourless and remarkably viscid or 
adhesive juice, which reddens litmus paper, and has a nauseous 
sweetish taste. 


PRIVET. (lIGCSTRUM VUEGARE.) 

The Privet is not commonly enumerated among vegetable 
poisons. No reference is made to this plant in the works of 
Wibmer, Orfila, Christison, and other writers on toxicology, and 
yet it would appear, from the subjoined cases, for the brief 
particulars of which I am indebted to Mr. Ward, of Ollerton, 
that the berries may exert a poisonous action. In December, 
1853, tliree children ate the berries of the privet ; two of them, 
a boy of three years of age and a girl of six, eating them rather 
freely. They suffered from violent purging, and when seen by 
a medical man the little boy was found pulseless, cold, and before 
death was frequently and violently convulsed. The girl was in 
a state of collapse, but rallied a little under treatment: sbe soon 
afterwards died convulsed. The surviving child, who had only 
tasted the berries, did not suffer, and she was enabled to point 
out the shrub, the berries of which they had gathered. So far 
as I know, these arc the only cases on record in which the berries 
of the privet have proved fatal. According to Loudon, they are 
eaten by birds when other sources of food fail. 
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APPENDIX. 

Page 400. Iteinscli’s process for arsenic. — Dr. Guy, of King’s 
College, has proposed a new method of subliming the arseuieal 
deposit obtained by this process. He collects the sublimate on 
microscopic glass, so that it may be at the same time examined 
by the microscope and treated by the usual chemical tests re¬ 
quired for corroboration. The reader is referred for the details 
to Beale’s Archives of Medicine, Ho. 3, 1858. 

Page 434. Arsenical paper-hangings .— The mode in which the 
arsenical pigment may affect persons who inhabit rooms has 
been recently determined by experiment. In December, 1858, 
I examined the fine dust on some books in a book-case secured 
with glass doors, and found therein a well-marked quantity of 
arsenic. The room had been papered with an arsenical green 
paper, which it was supposed had caused some symptoms rc- 
sendding arsenical poisoning in a friend who occupied it. The 
books had not been dusted for a period of three years. From a 
shop in the city, the walls of which were covered with this paper, 
J procured some dust which yielded a large proportion of arsenic. 
In the house of a friend, in which an arsenical paper was hung, 
I found arsenic in the dust on the cornices and on the gold 
moulding of the picture-frames. (See Med. Times and Gazette. 
Jan. 1st, 1859, p. 5.) Care was taken in these experiments to 
remove the dust without touching the wall-papers. In most of 
these cases a large proportion of the surface of the paper was 
unglazed ; and the pigment was roughly laid on. It is, therefore, 
obvious that the atmosphere of rooms papered with arsenical 
paper-hangings must be more or less contaminated with the 
line particles of the green pigment removed from the wall by 
mechanical causes. Changes of a hygrometric and thcrmometric 
nature may affect this porous pigment, and render it more easily 
detached by currents of air, vibration, &c. The poisonous particles 
may thus be received into the lungs; and although the quantity 
breathed at any one time may be small, it is certainly not 
advisable that, merely for the sake of a green colour, persons 
should be exposed to breathe day by day arsenic in any propor¬ 
tion. The deaths of the members of the Arzone family (ante, 
p. 120) appears to receive an explanation from the results of 
these analyses. 
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[7%c principal subjects are in capitals^ the cases in italics.'} 


ABERCROMBT. 

Abercromhy, Miss, case of, 138. 

Absorbed arsenic, diffusion of, 
45 ; elimination of, 22. 40. 
412. 

Absorption, of poisons, 22. 26 ; 
of arsenic, 34 ; of antimony, 
48 ; of silver, 57 ; of lead, 
58 ; of mercury, 59 ; prussic 
acid, 64 ; of the alkaloids, 
66; of morphia, 67. 633 ; of 
strychnia, 68 ; of alcohol, 
73; conclusions respecting, 
86 ; loss of poisons by, 187 ; 
of sulphuric acid, 257 ; of 
nitric acid, 287; of oxalic 
acid, 322 ; of potash, 329 ; 
of lead, 499 ; of copper, 528. 

Absorption of lead by vegeta¬ 
bles, 512. 

Acacia leaves, prussic acid in, 
710. 

Ac^^id poisons (see Irritant poi¬ 
sons), 102. 

Accumulative poisons, 159. 

Acetate of lead, 479 ; of copper, 
518; of morphia, 618; of 
strychnia, 785. 

Aceto-arsenite of copper, 364. 
430. 84.5. 

Acid, sulphuric, 241 ; nitric, 
274; muriatic or hydro¬ 
chloric, 289 ; phosphoric and 
phosphorous, 64.301 ; oxalic, 
303 ; tartaric, 323; arsenious, 
353 ; arsenic, 437 ; meconic, 
623 ; prussic, 635 ; sulpho- 
and fcrrocyanic, 717. 

Acids, mineral, 241; vegetable, 
303. 

Aconitina, 823. 


AMMONIA. 

Aconite (see Monkshood), 816. 

Aconitnm napelliis, 816. 

Acute poisoning, 1.58. 

Administration, medical evi¬ 
dence of, 201. 

Adnam. t. Betts, case of, 505. 

JEthusa Cynapium, 814. 

Agaricus campestris, 755 ; mus- 
carius, 7.58. 

Albuminuria and mercurial 
poisoning, 453. 

Abcohob, absorption of, 73; 
poisoning by, symptoms, 720; 
effects of the vapour, 721 ; 
chronic poisoning by, 723 
appearances after death, 72'1; 
fatal dose, 726; period of 
death, treatment, 727 ; ana¬ 
lysis, 728; in the tissue.s, 

729. 

Alcoholic liquids, poisoning of, 

730. 

Alexander, Dr., case of, 38. 
381. 

Algaroth powder, 546. 

Alkaline poisons, 325. 

Alkaline salts, poisoning by, 
334. 

Alkaloidal poisons found in the 
blood, 30. 

Almonds, bitter, poisoning by, 
686 ; sweet, prussic acid in 
leaves of, 710, 

Almond flavour, 687. 697. 

Alum, action of, 342. 

Amanita muscaria, 758. 

Amorphous phosphorus, 352. 

Ainmohia, poisoning by, in 
liquid and vapour, 330 ; car¬ 
bonate of, 333. 
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Ammonio-chloridc of mcrcnry, 
473. 

Amygdaline, prussic acid pro¬ 
duced from, in the blood, 
82 ; in organic mixtures, 680. 

Amylene, noxious effects of,742. 

Analysis, chemical, rules for 
conducting, 182; objects of 
a, 194; delicacy of, 202; 
fallacies in, 205. 632 ; value 
of evidence from, 226. 

Angustura, false, bark of, 769. 

Animals, evidence from expe¬ 
riments on, 209; poisoned 
flesh of, 214, 

Animal charcoal as an antidote 
in poisoning, 804, 

Animal food, poisonous effects 
of, 215. 

Animal irritants, 563. 

Antimony, absorption of, 46 ; 
deposition of in the tissues, 
48; elimination of, 51 ; infe¬ 
rences from its discovery in 
the body, 55; tartarized, 
})oisoning by, 536 ; symptoms 
l aiiscd by, 537 ; chronic poi¬ 
soning, 539 ; external appli¬ 
cation, 539 ; appearances 
after death, 540; fatal dose, 
period of death, 542 ; chemi¬ 
cal analysis, 544; in or¬ 
ganic liquids, 546; in the 
tissues, 547 ; arsenic in the 
coffi])Ouuds of 550 ; chloride 
or butter of, 551. 

Antimonial and arsenical de¬ 
posits, distinction of, 394. 

Antimonial compounds, arsenic 
in, 550. 

Antimonial wine, 536. 

Antiarin, 770. 

Antiaris toxicaria, 770. 

Apoplexy, symptoms of, 133; 
a cause of death in infants, 
135 ; from excessive ’drink¬ 
ing, 721. 

Apparatus, poisons in, 203. 


Appearances after death, evi¬ 
dence from, 160. 

Appendix cocci, death from, 
foreign bodies in, 173. 

Apple-pips, alleged presence of 
prussic acid in, 708. 

Aqua fortis (see Nitric acid), 274. 

Aqua lauro-cerasi, 708. 

Aqua Toffana, 188. 

Argol, 336. 

Arseniate of soda, 438. 

Arsenic acid, 437. 

Arsenic, metallic, 434. 

Aksenic, detected in the blood, 
organs, and secretions, 34; 
deposited in the liver, 35 ; 
period required for the ab¬ 
sorption and elimination of, 
36; not affected by habit, 
93; nervous symptoms caused 
by, 104; chemical change of, 
in the dead body, 193; poi¬ 
soning by, 353; taste of, 353; 
not a corrosive poison, 355 ; 
solubility of, 355 ; symptoms 
caused by, in acute poisoning, 
356; variable nature of the, 
104. 360; chronic poisoning 
by, 362 ; not an accumulative 
poison, 366; effects of ex¬ 
ternal application, 368; ap¬ 
pearances after death from, 
371; period required for in¬ 
flammation and ulceration, 
373 ; absence of inflamma¬ 
tion, 374 ; quantity required 
to destroy life, fatal dose, 
376; recovery from large 
doses, 379; period of death, 
380; influence of quantity, 
381; treatment, 382 ; chemi¬ 
cal analysis, 384; reduction 
process, 386; objections, .387; 
tests for, in solution, 388 ; 
objections, 389 ; gaseous test 
for, 390; Marsh’s process, or 
hydrogen test, 392 ; deposits 
of^ known from antimony. 
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394; in zinc and sulphuric 
acid, 395 ; Rcinsch’s process, 
397 ; detection of, in organic 
liquids, 401 ; detection of, in 
the tissues, 403. 406; not 
detected, 411 ; quantity 
found, 200; diffusion of, 
in the body, 46 ; normal, 
413; in articles of food, 415; 
detected in the dead after 
long periods, 416 ; in the soil 
of cemeteries, 419 ; preser¬ 
vative effects of, 424 ; its 
presence in grain, 415; quan¬ 
titative analysis, 409 ; sul- 
phurets of, 439; chloride of, 
441 ; in lead shot, 478; in 
antimonial preparations, 550. 

Arsenic, alleged cosmetic use 
of, 95. 

Arsenic, eating, alleged practice 
of, 91. 

Arsenical green, poisoning by, 
430. 

Arsenical vapours, 121 ; al¬ 
leged death from, 234; ef¬ 
fects of, 426; paper hangings, 
434. 845. 

Arsenite of potash, poisoning 
by, 427 ; of soda, 378. 429 ; 
of copper, 364. 430. 845. 

Arsenuretted hydrogen, 392. 
441. 

Arzone family, case of the, 120. 

Ascarides, 174. 

Asiatic cholera mistaken for 
poisoning, 125. 

Asphyxia, syncopal, 150 ; pro¬ 
duced by sulphuric acid, 246. 

Atelectasis mistaken for nar¬ 
cotic poisoning, 136. 

Atlee family, cases of the, 42. J 

Atropa belladonna, 824. 

Atropia, 830. 

Bacon, case of, 164. 408. 424 
470. 

Bainbridge, Mr,, case of, 662. 


Baked meats poisoned by lead, 
501. 

Barium, chloride of, poisoning 
by, 220. 

Battley’s Sedative Solution, 612. 

Bean of St. Ignatius, 769. 

Beard, case of, 190. 

Bear’s-foot, poisoning by, 573. 

Belaney, case of, 666. 

Belladonna, poisoning by the 
berries of, symptoms, 824; 
by the root and leaves, 826 ; 
extract, 828; local action, 
829; appearances after death, 
830; analysis, 831. 

Bentinck, Lord George, case of, 
150. 

Bichloride of mercury (see Cor- 
HOSIVB sublimate), 444. 

Bichromate of potash, 561. 

Bicyanide of mercury, 475. ' 

Binarseniatc of potash, 439. 

Binoxalate of potash, 335. 

Bismuth, poisoning by, 560. 

Bitartratc of potash, 336. 

Bitter Almonds, noxious ef¬ 
fects of, 686; essential oil of. 
686 ; quantity of prussic acid 
obtained from, 698. 

Bitter almond water, poisoning 
by, 702. 

Bitter-sweet, 761, 

Black arsenic, 353. 

Black drop, 612. 

Black hellebore, 573. 

Blandy, Miss, case of, 159. 

Blistering flies (see Cantha- 
rides), 576. 

Blistering plaster, poisoning by, 
578. 

Blood, poisons detected in the, 
26 ; condition of, in poison¬ 
ing, 81 ; action of poisons 
when injected into the, 25. 
production of poisons in, 82. 

Blue arsenic, 353. 

Blue-rocket, poisoning by, 816. 

Blue stone, 516. 
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Blue vitriol, 5, 516. 

Bocamic, Count, case of, 200. 
750. 

Bo(Ue, case of, 183. 

Boiling liquiils, cdects of, when 
swallowed, 21. 

Boletus Cervinus, alleged death 
from, 222. 

Bond, Mr., case of, 115.144.775. 

Boullet, ca.se of, 25.3. 

Boughton, Sir T., case of (sec 
Donellan'), 115. 204. 706. 

Body, rules for inspecting, 176. 

Boyden, Reg. v., 832. 

Boy/t, case of, 39. 

Brain and spinal marrow, dis¬ 
eases of, mistaken for nar¬ 
cotic j)oisoning, 149. 

Brandy, poisoning by, 721. 

Bread, arsenic in, 379 ; poi¬ 
soned by copper, 534 ; by 
lead, 482 ; by antimony, 548. 

Brennan, case of, 257. 

Bfettle, case of, 118. 

Bnicia, pro])ertics of, 80l. 

Brunswick green, 519. 

Brussels lace whitenefl by lead, 
486. 

Burdock, case of, 391. 

Burnett's liquid, poisoning by, 
554. 

Burton, case of, 411. 

Barrouyhx, Reg. Y., 639. 

Buswell, Judith, case of, 643. 

Butter of aiitiniony, 551. 

Butterfield, caseof,159.233.451. 

Cabalonga, 769. 

Cadaveric itnbibition of poisons, 
61. 

Calabar, or ordeal bean, 770. 

Calamine, 558. 

Calmia latifolia, 217. 

Calomel, fatal salivation from, 
450 ; noxious effects of, 472. 
mphor, poisoning by, 743 ; 
analysis, 745 ; compound 
tincture of, 610. 


Cancer of the mouth, 453. 

Cancrum oris, 453. 

Cantiiarioes, j)oisoning by, 
576; symptoms, 577 ; chro¬ 
nic poisoning by, 579 ; ap¬ 
pearances after death from, 
580 ; analysis, 582. 

Cantharidine, 582. 

Capsules, leaden, poisoning by, 
506. 

Carbonates, alkaline, poisoning 
by, 326 j of lead, 483 ; of 
copper, 520 ; of zinc, 558. 

Carbonic oxide, death from, 
mistaken for poisoning by 
arsenic, 234, 

Cassava, bitter, prussic acid in, 
710. 

Castaign, Dr., case of, 619. 

Cattle poisoned by lead, 511. 

Caustic alkalies, 326. 

Caustic, lunar, 558. 

Cellular tissue, action of poi¬ 
sons through the, 23. 

Cemeteries, presence of arsenic 
in the soil of, 419 ; copper in, 
531. 

Cerebral poisons, 102.160. 585. 

Ccrcbro-spinal poisons, 802^ 

Ceruse, poisoning by, 483. 

Chambers, Dr., case of, 662. 

Charcoal powder in p''’sot.ing, 
804. 

Chemical analysis, evidence 
from, 178; convictions with¬ 
out, 179 ; failure of, 626 ; 
mistakes in, 632. 

Cherry kernels, prussic acid 
yielded by, 709. 

Cherry-ratafia, 708. 

Cherry-laurel water, 704. 

Chesham, case of, 375. 408. 418. 

Chloride of arsenic, 441 ; of 
mercury, 444 ; of antimony, 
551; of zinc, 554 ; of tin, 
558 ; of gold, 558. 

Chloroform liquid, effects of, 
739. 

3l 
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Cbloroform vapour, symp¬ 
toms, 736 ; appearances, 
737; fatal dose, period of 
death, 740 ; treatment, ana¬ 
lysis, 741 ; in the blood and 
tissues, 742. 

Cholera mistaken for poisoning, 
125. 

Chromate of lead, 484. 

Chromium, poisoning by, 561. 

Chrome yellow, 484. 

Christmas rose, 573. 

Chronic poisoning, 158 ; by 
sulphuric acid, 255 ; by ar* 
scnic, 362 ; by mercury, 449; 
by lead, 485 ; by copper, 
520. 

Cinnabar, 475. 

Cicuta virosa, 809. 

Cicuta rnaculata, 810. 

Cleansing liquids poisonous, 
378. 

Clothing, acid stains on, 268. 

Cluiierai/, case of, 12. 

Clysters, poisonous, 110. 595. 

Cochlearia artnora(;ia, charac¬ 
ters of the root, 823. 

Cooculus indices, 12. 752. 

Cqleia, poisoning by, 620. 625. 

Coins, swallowing of, iS. 

Colchicum autnmnale, poisoning 
by, 570. 

Colohicina, 572, 

Cold water, effects of, 10. 

Colic mistaken for lead poison¬ 
ing, 131. 

Colica pictonum, 485, * 

Colic, painters’, 485 ; from cop- 
p<T, 521. 

Common salt, action of, 2. 

Compound poisoning, 232, 

Concussion of the brain, known 
from alcoholic poisoning, 
723. 

Confectionery poisoned, 431. 

Conium mnculatum, 805. 

Conia, 807. 

Connell, lleg. v,, 257. 


Convulsions, tetanic, mistaken 
for jKiisoning, 140 ; causes 
of, 146; a frequent cause of 
death in children, 148. 

Cook, J, P., case of, 55. 115. 
141. 197. 792. 

Copper coin, death from, 15.19. 

Copper, poisoning by, 515 ; 
symptoms, 516; external 
application, 522 ; appear¬ 
ances after deam, 522 ; fatal 
dose, treatment, 524 ; sul¬ 
phate of, 6. 98. 516 ; chronic 
poisoning by, 520 ; arsenite 
of, 430; analysi.s of the salts 
of, 525 ; in organic liquids, 
527 ; in the tissues, 528 ; in 
. articles of food. 5-32 ; action 
of water on, 533 ; normal, 
530; in the soil of cemete¬ 
ries, 531. 

Cop}>cras, white, 553 ; green, 
8. 559. 

Copper, dcdi poisoned by, 215. 

Copper vessels, food ])oi.soned 
by. 519. 

Coriiiriu fhyrtifolia, 217. 

Corrosive poisoii", 102. 

Corrosive sum imate, ]ioi.son- 
ing by, 444 ; taste and solu¬ 
bility, 44.5 ; syni))toms of 
poisoning by, 446 ; chronic 
poisoning by. 449 ; its effects 
compared with arsenic, 446 ; 
salivation from, 450 ; ex¬ 
ternal application of, 455 ; 
appearances after death from, 
457 ; fatal dose of, 460 iie- 
riod at which death takes 
place, 461 ; treatment, 462 ; 
chemical analysis, 463 ; in 
organic liquids, 468 ; in the 
ti.ssues, 469 ; not detected, 
471 ; quantitative analysis, 
472. 

Cosmetics, poisonous, 490. 

Cosmetic use of arsenic, 95. 
370. 
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Cow’s milk poisoned by lead, 
58. 

Cream of tartar, 336. 

Cronin, case of, 703. ‘ 

Croton seeds and oil, 567. 

Crown Prince of Sweden, case 
of the. 111. 

Curara poison, 771. 

Cnrarina, 772. 

Cusparia bark, nux vomica mis¬ 
taken forJ»769. 

Cyanide of roxAssiCM, va¬ 
pour of, 637-, poisoning by, 
710; symptoms, 711; appear¬ 
ances after death, 714 ; local 
action, 715; fatal dose and 
period of death, 716; chemi¬ 
cal analy.sis, 717. 

Cyanide of mercury, 475. 720; 
of iroji, 719; of .silver, 720. 

Cyder poisoned by lead, 502. 

CytiKUS laburnum, 840. 

Cytisine, 840. 

Dalby’.s carntinative, 609. 

Daniel, case of. 474. 

Darnel .seeds, poisonous clfects 
of, 754. 

Datura stramonium, symptoms 
and apjiearances otuiscd by, 
8:15; analysis, 840. 

Datiiria, 840. 

Dazley, case of, ;i75. 

Deadly j>oison, meaning of, 6- 

Dcadly nightsluule, 824, See 
Bkli-adonna. 

Dead-tongue (see CEnanthe Cro- 
cata), 810. 

Deaths, sudden, causes of, 
157. 

Delirium tremens a result^of 
poisoning by alcohol, 723. 

Deposition of poisons in tlte 
tissues, 31. 42. 

Deposits of arsenic and anti¬ 
mony, 394. 

Destructive thing, legal mean¬ 
ing of, 14. 


Diacetatc of lead, 482; of cop¬ 
per, 518. 

Dickman, Reg. v., 303. 

Diffusion of poisons in the 
living body, 45; in the dead 
body, 61. 

Digitalis purpurea (see Fox¬ 
glove), 833. 

Digitalia, 835. 

Disease, influence of, on the ac¬ 
tion of poisons, 96; mistaken 
for poisoning, 108. 112; ac¬ 
tion of opium increased by, 
109; of the heart mistaken 
for poisoning, 150; of the 
brain and spinal marrow, 149; 
resembling irritant poisoning, 
125; neurotic poisoning, 132. 

Distension of the stomach, death 
from, 152. 

Distilled water, action of, on 
lead, 506 ; poisoned by lead, 
496. 

Donnall, case of, 389. 

J)ore and Spry, case of, 226. 

Dove, case of, 211. 780. 799. 

Dover’s powder, 610. 

Donellan, case of, 706. 

Dripping poisoned by lead, 501. 

Dulcfsnara, 761. 

1 lyes, hair-, contiiining lead, 4 90. 

Dyer’s spirit, 558. 

Echidninc, action of, through a 
wound and the stomach, 
24. 

Edney, case of^ 221. 

Edu ards, case of, 491. 

Elimination of poisons, 33; loss 
of poLsons by, 187. 257, 

Elixir of vitriol, 27.i paregoric, 
610. 

Embden groats, poisoned by 
lead, 506. 

Emerald green, poisoning by, 
364. 430. 845. 

Emetic tartar, 536. 

Enemata, poisoningby, 110.595. 

3i 2 
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Eii^'lisli cholera mistaken for 
poisoning by arsenic, 126. 

Enteritis, symptoms of, 127. 

Entozoa, poisons detected in, 45. 

Epilepsy, symptoms of, 137. 

Epileptics, Parisian cases of. 
640. 643. 

Epsom salts, fatal effects of, 4. 

Ergot of rye, 33. 765. 

Essential oil of bitter almonds, 

686 . 

Ether, liquid, symptoms and 
ertects, 734; fatal dose, treat¬ 
ment, 735} analysis, 73.5. 

Ether-VAPOUR, efiects of, 730; 
appearances in death from, 
732; absorption, chemical 
analysis, 735. 

Evidence of poisoning, from 
symptoms, 105; from di.sco- 
very of poison in the food, 
12.3; from appearances after I 
death, 160; from chemical 
analysis, 178; from experi¬ 
ments on animals,* 217. 

Exo>inusis of poisons, 62. 

Experiments on animals, value 
of e.vidence from, 213. 217. 

Extract, Goulards, poisoning 
1482. 

Extract of poppies, 609. 

Fallacies in chemical analysis, 
205,511.632. 

Fahc angustura bark, 769. 

Fasting, effects of, resemble 
poisoning, 119. 

Fat poLsoned by lead-glaze, 501. 

Feigned poisoning, 123. 

Ferroeyaiiic acid, action of, 717. 

Ferrocyanide of potassium, 32. 
718. 

Filings, iron, irritant action of, 

1 

Fine-leaved water-hemlock, 814. 

Fish poisoned by copper, 519 ; 
by cocculus indicus, 752. 

Fuiher, lieg. v., 687. 


Fleming’s tincture of aconite, 
820. 

Flesh of poisoned animals poi¬ 
sonous, 215. 

Flour, poisonous, 415. 503. 

Fly-paper, 438. 

Fly-powder, 435 ; water, 437. 

Fly-mnshroom, 758. 

Fcctid hellebore, 575. 

B'oetus, poisons detected in the. 
4.5. 

Food, poison detected in, 123 ; 
poisoned by copper, 122. 215 ; 
poisonous, 217 ; lead in, 501. 

Fool’s parsley, 814. 

Forester, Major, case of, 595. 
633. 

Forty, case of, 820. 

Foster, case of, 222. 

Fouynies, case of, 200. 750. 

Fowler’s mineral .solution, 427. 

I Foxglove, jturple, ]>oisoniiig by, 
833 ; symptoms and analysis. 
835. 

Freeman, ca.se of, 643. 

Frog-test for strychnia, 211. 

Fruits, preserved, poisoncil by 
lead, 506 ; by copper, 53.3. 

Fungi, poisoning by, 755. 

Fungin, 755. 

Gall-bladder, rupture of, death 
from, mistaken for poisoning, 
153. 

Game, poisoned, 214. 

Gangrene of the mouth, 453. 

Garden-nightshade, 761. 

Gardiner, Dr., case of, 779. 

Garland, case of, 426. 

Gases, ]>oisonous action of, 105. 

Qpstritis, symptoms of, 127. 

Gastro-entcritis, 127. 

Gaylor, lieg. v, 341. 

Geerings, cases of the, 38. 

Gelatinized perforation of the 
stomach, 169. 

German-silver, poisoning by, 
535. 
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Gilmour, case of, 414. 

Glanders, poison no efl’cet by 
tlic stoinucli, 24. 

Glass, powdered, injurious 
etleets of, 20. 

Glaze, lead-, poisoning by, 501. 

G/occkler, case of, 404. 

Godfrey’s cordial, 609. 

Gold, poisoning by, 558. 

Gooii, case of, 163. 

.Go’ilard’s extract, 482; water, 
482. 

Grain, arsenic in, 415 ; copper 
in, 5.34. 

Gray and Bright, case of, 117. 

Green viu-iol, 559. 

Greene, case of, 791. 

Groats poisoned by lead, 506. 

Habit, its influence on organic 
poisons, 87 ; no influence on 
mineral poisons, 94. 

Hseniatemesis, diagnosis of, 
1.32. 

Hair a mechanical irritant, 19 ; 
alleged ])resencc of arsenic 
in the, 41. 

Hair-dyes, composition of, 490. 
506. 

Hanging or poisoning, death 
from, 2.30. 

Harris, Mr., case of, 645. 

Hartley, case of, 13. 2()1‘. 

Hart, Sarah, case of, 681. 

Hartshorn, spirits of, poisoning 
by, .333. 

Haydon, case of, 7. 33.3. 

Haywood, Mr., case of, 276. 

Heart, diseases of, mistaken for 
poisoning, 150. 

Hedger, case of, 234. 

Helleboraster, 573. 

Hellebore, poisoning by, 6. 573. 

Helleborus ftetidus, 575. 

Hclleborus niger, 573. 

Hclvella esculenta, 7^7. 

Hetnlock, poisoning by, 805. 

Hemlock, water-diopwort, 810. 


Henbane, poisoning by, 7 *>8. 

lleriticr, case of, 657. 

Hernia, strangulated, 128. 

llierapicra, 6. 

Higgins, case of, 211. 

llocussing, by cocculns indicus, 
753 ; by datura, 838. 

Hofltnann’s liquor, 73.5, 

Honey, poisoned, 217. 

Hong-kong bread, 379. 

Horseradish, root known from 
aconite, 823. 

Horses, action of ar6.inic on. 00. 

Hume, case of, 4d3. 

Humphreys, case of, 113. 

Hunter, case of,'39. 161. 188. 
404. 

Hydrogen, arson uretted, poison - 
ing by, 441. 

Hydrogen-test for arsenic, 392. 

Hydrochloric acid, 289. 

IJydrochlorate of moi 7 >hin, 617; 
of strychnia, 785. 

Hydrocyanic acid, 635. See 
Prussic, Acid. 

Hyoscyamia, 760. 

Hyoscyamus niger, poisoning 
by, 758, 

Hysteria, tetanic convulsions 
in, ^39. 

latropha manihot, 710, 

Idiopathic asphyxia, 150. 

Idiosyncrasy in poisoning, 98. 

Ignatia amura, 769. 

Ileus mistaken for poisoning, 
128. 

Imbibition cadaveric, 61. 

Imputed poisoning, 12,3. 

Italian tobacco, poisoning bj', 
831. 

Indigo, sulphate of, 272. 

Infants, poisoning of, by ojtium, 
87. 136. 602. 

Inspection of the body, rules 
for the, 176. 

Insurance, life-, o[)ium-eating 
in cases of, 88. 

31 3 
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Internal strangulation mistaken 
for poisoning, 129. 

Intestines, obstruction of the, 
128 ; ])crforatioB of the, 180. 

Intolerance of medicines, 109. 

Intoxication, influence of, on 
pois ns, 108 ; from alcohol, 
720 ; distinguished from con* 
cussion, 723. 

Intussusception, mistaken for 
poisoning, 128. 131. 226. 

If>ccucuanha,compound powder 
of, 611. 

Iron, metallic, not poisonous, 
1.0 ; poisoning by the prejia- 
rations of, 558. 

Irritant poisons, 102. 160; 
mineral, 352; animal and 
vegetable, 563. 

Irritants, mechanical, 13. 

Irritant i>oisoning, diseases re- 
.scmbling, 125. 

James’s powder, 550. 

Jargonelle pear, artificial es¬ 
sence of, 702. 

Java poison, 223. 770. 

Jenninys, case of, 164. 

Jolituion, ease of, 420. 

Jot/r \ case of, 148. 

Juinperus sabina, 564. 

Kernels, cherry and peach, 
poisoning by, 709. 

Ketchup, alleged poisoning by, 
757. 

King’s yellow, alleged death 
from, 225. 

Kremser, white, 483. 

Laburnum bark and seeds, 
poisonous effects of, 840. 

Lace bleached by lead, effects 
of, 486. 

Lavoste, case of, 40. 367. 

Lactuca virosa and sativa, 760. 

Liictucariuin, 760. 

Laclucin, 761. 


Laffarge, case of, 207. 408. 416. 

L'Angelier, case of, 94. 200. 

Lapis infernalis, 558. 

Laudanum, large doses of, 96 ; 
poisoning by, 586. 

Laurel oil and water, 704. 

Lead, absorption of, 58; poi¬ 
soning by the salts of, 478 ; 
symptoms, 480 ; subacetatc 
of, 482 ; carbonate of, 483 ; 
sulplmte of, 484 ; clu-omate of, 
485 ; chronic effects of, 485 ; 
oxides of, 485; water poi- 
'feoned by, 489. 506; external 
application of, 490 ; appear¬ 
ances after death, 491; fatal 
dose, period of death, 492 ; 
treatment of poisoning by, 
493; chemical analysis, 495 ; 
in organic mixtures, 497 ; in 
the tissues, 498 ; quanti¬ 
tative analysis, 498 ; in ar¬ 
ticles f'f food, 501; in milk, 
beer, cidc., 502 ; in pork, in 
flour, 503; in sugar and 
snuff, 504 ; in oatmeal, 506 ; 
in water, 507 ; in herbage, 
511 ; cattle poisoned by, 511. 

Lead-foil for wrapping food, 
506. 

Lead-glaze poisonous, 501. 

Lead-shot, poisoning by, 478 ; 
wine poist)ned by, 484. 503. 

Lettuce-opium, 760. 

Lettuce, strong-scented, effects 
of, 760. 

Levant-nut, 752. See CoccuLCS 
Indicus. 

Lever, case of, 385. 403. 

Ligustrum vuigarc, 844. 

Life-insurance, opium-eating in 
cases of, 88. 

Liqueurs, poisoning by, 708. 

Liquids, boiling, effects of, 
when s^allowed,*21. 

Litharge, poisoning by, 485. 

Lobelia infilota, poisoning by, 
831. 
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Local action of poisons, 7 5. 

Lqfthouse, case of, 35t>. 

Jjolium tcniulentum, 754. 

Lozenges, opium, poisoning bj, 
613. 

LMcas and Reader, case of, 
424. 

Lucifer matches, poisoning by, 
344. 

Lumbrici, 175. 

Lunar caustic, 558. 

Lungs, action of poisons by 
the, 25. 

Lytta vesicatoria, 576. 

M'Conhey, case of, 818. 

Macormick, case of^ 381. 

M'Cracken, case of, 374. 

MacmuUcn, case of, 53. 

Macquer’s salt of arsenic, 439-. 

Madagascar prison, 770. 

Magistery of bismuth, 560. 

Magnesia, sulphate of, effects 
of, 4. 

Maher and Lynam, case of, 
354. 

Maluret, esvse of, 423. 

Male, Dr., case of, 820. 

Malignant cholera mistaken for 
poi.soning, 120. 

Manihot iatiopha, 710. 

Mar, Earl oJ\ case of, 592. 

Marcooley, case of, 639. 652. 
675. 

Marsh’s process for arsenic, 
392 ; delicacy of, and corro¬ 
borative exj^erimonts relating 
to, 396. 

Matches, liicifcr, poisoning by, 
344. 

Meadow saffron, poisoning by, 
570. • • 

Mechanical irritants, 13. 

Meconic acid, 623. 

Medicines, saline, poisonous, 4} 
poison substituted for, 116. 

Meuispermum cocculus, 752. 

Mercarius viue, 546. 


Mercury, absorption of. 59. 

Mukcuky, li({uid, not poison¬ 
ous, 14, 444; poisoning by 
the vapour of, 454 ; bi¬ 
chloride of, 444 ; salivation 
from, 450; chloride of, 472, 
ammonia-chloride of, 473; 
red oxide of, 474 ; subsul¬ 
phate of, 476; nitrates of, 
477; cyanide oA 475. 820. 

Merritt, Anne, ca.se of, 43. 

Mercurial medicines, death 
from, 450. 

Metallic irritants, 352. 

Metalloidal irritants, 344. 

Metallic poisons, 352. 

Metals, pure, not poisonous, 15. 

Methylated spirit 728. 

Milk, poisoned, 216. 

Mineral green, 364; turbith, 
476. 

Mineral solution, Fowler’s, 427. 

Minium. 485. 

Monkshood, poisoning by 
leaves and extract of, 817; 
root mistaken for horse¬ 
radish, 319; poisoning by 
tincture of, 820; analysis, 
822. 

Montgomery, case of, 675, 683. 

Morcheila esculonta, 757V 

Mukphia, absorption ot^ 67, 
and its salts, poisonq^^iy, 
614; symptoms, 
ances, 616 ; fatal d^M|B7 ; 
acetate, 618; tests fl|iC«21 ; 
in organic liquids, 629 in 
the tissofts, 633. 

Mouth, cancer of the, 453. 

Munn, case of, 229. 

Mukiatic Acid, poisoning by, 
289 ; symptoms, 290 ; ap¬ 
pearances after death, 292; 
fatal dose, 293; treatment, 
294; analysis, 295 ; in or¬ 
ganic liquids, 297 ; on cloth¬ 
ing, 300. 

Muriate of iron, 559; of soda, 
3 I 4 
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3 ; of morpliia, 617 ; of j 
strychnia, 785. 

Murton and Fetch, case of, 89. 

Mushrooms, poisonous, 755. 

Narcein, ^25. 

Narcotic poisoning, diseases re-' 
seinbling, 132 ; treatment of, 
605. 

Narcotic poisons, 585. 

Narcotico-irritant poisons, 802. 

Narcotina, 620; cliemical pro¬ 
perties of, 624. 

Needles, effects of, when 
swallowed, 16. 

Neurotic poisons, 103. 160, 585. 

Newton, lleg. v., 210. 374. 

NickcJ-silver, poisoning bj, 535. 

Nicotiana tabacura, 746. 

Nirotina, effects of, 750; ana¬ 
lysis, 751. 

Nightshade, woody and gar¬ 
den, 761; deadly, 824. 

Nitrate of potash, 337 ; of 
mercury, 477; of silver, 558; 
of bismuth, 560. 

Nitre, .337. 

Nitric acii>, poisoning by, 
274 ; vujiour of, 275 ; symp- 
toniB, 275 ; in diluted state, 
27' ; appearances after death, 
2*S; chronic poisoning by, 
280; fatal dose, 281; period 
of death, 282 ; treatment, 
288; chemical analysis, 283; 
tests, 284; in organic liquids, 
285; absorption and elimi¬ 
nation of, 287 ; dn clothing, 
288 ; quantitative analysis, 
289. 

Nitrobcnzinc, effects of, 701. 

Nitrobenzole, 701. 

Non-mctallic irritants, 241. 

Normal arsenic, 413; copper, 
630. 

North, case of, 201. 

Noxious thing, signification of, 
16. 


Noyau, 708. 

Nux VOMICA, poisoning hy, 
764; symptonas, 765; chro¬ 
nic poisoning hy, 766; ap¬ 
pearances and fatal dose of,* 
767; analysis, 768. 

^iTux vomica, extract of, 765. 

Nux vomica bark, 76d.' 

Oatmeal poisoned by legd, 
606. 

Obstructed intestine, death 
from, 128. 

(Enanthe crocata, 810, 

GSsophagus, perforation of, 

171. 

Oil, boiling, effects of, 21 ; 
croton, 567; of savin, 567; 
of laurel, 704. 

On. <>F BITTBK JVLMOXDS, COU- 

version of, in the blood, 83 ; 
prussic acid contained in, 
687 ; effects of tlie vapour, 
687; symptoms of jxnsoning 
by, 688; apf)earaiices after 
death, 691; fatal dose, 695; 
period of ileath, 698 ; local 
action, 698; chemical ana¬ 
lysis, 699 ; in organic li¬ 
quids, 700 ; deprived of 
prusMC acid, effects of, 701. 

Oil of vitriol, 241. 

Oorara poison, 771. 

Opinions, premature, danger 
of, 204. 

Oi'iUM, influence of habit on, 
87, 601; larg<? doses of, in 
tetanus, 96; poisoning by, 
586; symptoms caused hy, 
587; period of coiuracnce- 
ment, 590; remission of, 
591*; chmmic poisoning by, 
592 ; effects of external ap¬ 
plication, 593; ap])earanccs 
after death in, 595 ; fatal 
dose, accumulative proper¬ 
ties of, 59%; recover}' from 
large doses, 600; action of, 
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on infants, 602; period of 
death, 604; treatment, an¬ 
tidotes, 605; alkaloids in, 
614, 620; analysis, 621; in 
organic mixtures, 625; 
opium not detected, 626; 
quantitative analysis of, 634; 
proportion of, in medicinal 
preparations, 635. 

Opium-eating, .592; in refer¬ 
ence to life-insurance, 88. 

0[)ium-lozcnges, 613. 

Opium, wine of, 613. 

Orpiment, 439 ; white arseniq 
converted to, in the dead 
body, 193. 

Orange-jKicl, suspected death 
from, 20. 

Ordeal poison bean of' Africa, 
770. 

Oxalate of lime, 320. 

Oxalic acjd, poisoning by, 
.303 ; syniptoui.'j, 304 ; ap¬ 
pearances after death, 306; 
fatal dose of, 310; recoveries 
from large doses, 311; period 
of death, 312 ; treatment, 
313; chemical analj'sis, 314; 
in organic li<|uids, 316 ; in 
vegetables, .320; tibsorption 
of, 322; quantitative analysis, 
323. 

Paint, i)oisoning by, 486. 

Painters’ colic, 485. 

Palmer, Ann, case of, 97. 

Palmer, Walter, case of, 640, 
677, 684. 

Palmer, WiUiam, case of, 115, 
141, 197, 792. 

Papaver soraniferum, 586. 

Paper hangings, arsenical, 434, 
845. 

Papier Moure, 438. 

Paralysis from lead, 488. 490 ; 
from mercury, 454. 

Paramorphine, 620. 

Paregoric elixir, 610. 


Parisian epileptics, cases of the, 
640, 643. 

Parsley, fool’s, poisoning by, 
814. 

Peach-kernels, poisoning bv, 
710. 

Peach-nut oil, 686. 

Pearlash, poisonittg by, 326. 

Pearl-white, 560. 

Percussion caps, poisoning by, 
19. 

Perforation of the stomach 
mistaken for poisoning, 128; 
causes of, 166; spontaneous, 
169; of oesophagus and in¬ 
testines, 171 ; by foreign 
bodies, 172; by worms, 173. 

Peritonitis, 127. 

Persulphurct of mercury, 475. 

Phcllandrinm aquuticura, 814. 

Phosijhoric and phosphorous 
acids, action of, 301. 

Pliosphorus paste, nature of, 
351. 

Phosphorus, poisoning by, 344; 
vapour of, chronic poisoning 
by, 345; appearances after 
death, 346; absorjition of, 
347; fatal doses of, 347; ])C- 
riod of death, 349; clmtnical 
analysis, 349; non-det|ption 
of, 190. 

Phosphorus, red or amor¬ 
phous, not poisonous, 352. 

Pickles poisoned by copper, 
533. 

Picrotoxia, 754. 

Pie plant, alleged poisoning by, 
321. 

Pineapple, artificial essence of, 
*702. 

Pins and needles, injurious ef¬ 
fects of, when swallowed, 16. 

Pigment, green, poisoning by, 
364. 

Placenta, poisons detected in 
the, 45. 

Poison, definition of, 2. 9; legal 
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meaning of, 11 ; evidence 
from the quantity of, in the 
dead body, 195 ; proof of 
administration of, 201 ; an* 
nual deaths from, 239. 

Poisons, absorption of, 22 (sec 
Absorption); detected in the 
blood, 26 ; elimination of, 
33 ; detection of, in the 
fcettis and in entozoa, 45 ; 
local etfeets, 75 ; mode in 
which they destroy life, 80. 
changes of, in the blood, 83 ; 
infiuence of habit on, 87; to¬ 
lerance of, 96 ; ciFect of idio¬ 
syncrasy, 98 ; classification 
of, 100; substituted for medi¬ 
cine, 116 ; period of death 
from, 155; accumulative, 
159 ; causes of non-detection 
of, 185 ; decom}>o.sition of, in 
the living body, 189 ; loss 
of, in the dead body, 193 ; 
in tests and apparatus, 203. 
208; mineral irritant, 241 ; 
vegetable and animal irritant, 
563 ; narcotic, narcotico-irri- 
tant, 585. 

Poisoning, statute relative to, 
1} ^ evidence of, in the 
lirl'ug subject, 105 ; disease 
:.iistaken for, 112 ; ambigu¬ 
ous cases of, 122 ; feigned 
and imputed, 423; rules for 
investigating cases of, 153; 
evidence of. in the dead 
body, 155 ; acute and chro¬ 
nic, 15S ; evidence of, from 
chemical analysis, 179; from 
experiments on uiimals, 209 ; 
suspected cases of, 219; 
compound, 232 ; statistics of, 
237. 

Poisoned animals, flesh of, 214. 

Poisoned wounds, 25. 

Poppies, poisoning by, 607. 

Porl^ lead in, 502. 

Porphyroxine, 625. 629. 


Port, case of, 369. 

Port-wine poisoned by arsenic, 
377 ; by lead-shot, 503. 

Porter, cocculus indicus in, 
753. 

Potash and its carbonates, poi¬ 
soning by, 326 ; analysis of, 
328; absorption of, 329; bin- 
oxalate of, 335 ; bitartrate 
of, 336 ; nitrate, 337 ; sul¬ 
phate, 340 ; arsenite, 427 ; 
arseniate, 438 ; bichromate 
of, 561. 

Potassium, cyanide of, 716 ; 
Bulphocyanide of, 717 ; fer- 
rocyaiiidc of, 718. 

Poudre d’ltalie, 490. 

Pounded glass, injurious effects 
of, 20. 

Pralet, case of, 657. 

FrasUn, Duke of, case of, 36. 
127. 358. 381.‘ 

Premature opinions, 204. 

Privet berries, poisoning bv, 
844. 

Prussian blue, 719. 

Prussic acid, absorption and 
elimination of, 64 ; poisoning 
by, 635; effects of the vapour, 
636 ; symptoms caused by, 
638; taste and odour of, 641 ; 
period of commencement of 
symptoms, 642 ; power of 
volition and locomotion in 
cases of poisoning by, 643 ; its 
effects contrasted with those 
of opium, 647; chronic poi¬ 
soning by, 647 ; external ap¬ 
plication of, 648 ; appear¬ 
ances after death, 649 ; loss of 
odour in the dead body, 651 ; 
fatal doses, 660 ; recovery 
from large doses, 661 ; pe¬ 
riod of death, 663 ; treatment, 
665; chemical analysis, 668 ; 
tests for the liquid and va¬ 
pour, 669 ; detection of, in 
organic liquids, 67-2 ; de- 
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tection in the tissues, 673 ; 
period ut which delected after 
death, 675; alleged sponta¬ 
neous production of, 678; not 
detected in the body, 683 ; 
changes of, in the dead body, 
664 ; (juantitative analysis, 
685 ; leaves and kernels con¬ 
taining, 709, 

Ptyalisni (salivation), from mer¬ 
cury, 451. 

Putrefaction, loss of poison.s by, 
193. 

Pyroxylic'spirit, 728. 

Quantity of poison found in the 
body, evidence from, 195. 
199. 

Quicksilver, see Mercury, 443. 

Jiamus, ciisc of, 75. 

liatafia. juiistuiiiig by, 708. 

Realgar, 439 ; used in quack 
preparations, 439. 

Red arsenic, 439, 

Red lead, 485. 

Re<l oxide of mercury, 474. 

Red ]ihos|ihorus, 352. 

Red preei])itate, 474. 

Red spirit of nitre, 274. 

Redness of mucous membrane 
from j)oisoning and disease, 
161 ; destroyed by putrefac¬ 
tion, 164. 

Rcinsch’s process for arsenic, 
397 ; delicacy otj 400. 845. 

Remote action of polsdns, 78. 

Rhubarb, garden, alleged poi¬ 
soning by, 321. 

Rhymes, case of, 373. 

Ribstotte pippin, artificiaL es¬ 
sence of, 702. * 

Rice, death fh>m, 19. 

Richards v. Cocking, case of, 
557. 

Richardson, case of, 414. 

Rodanbosh, case of, 

Romda, case o^ 245. 


Rules for investigating cases of 
poisoning, in the living, 153; 
in the dead, 176. 

Rum, poisoning by, 722. 

Rupture of stomach, 153 ; of 
'the gall-bladder, 153. 

Russell, case of, 156. 

Rye-bread, noxious cifects of, 
755. 

Sabina juniperus, 564. 

Sadleir, Mr., case of, 200. 694. 

Saffron, meadow, 570. 

Sugar, case of, 364. 

Sager, case of, 356. 

Saint Ignatius’s bean, 769. 

Sal de duobus, ?4'0; 

Sal prnncl*a, 337. 

Sill i>olychrest, 340. 

Sal volatile, 333. 

Saline medicines fHiisunous, 2. 

I Salivation, mercurial, 451. 

Salts, alkaline, i)oisoning by, 
334. 

Salt, common, death from, 3. 

Salt of sorrel, 335. 

Saltpetre, 337. 

Salt, sjnrits of, 289.' 

Salts, Epsom, fatal effects of, 4. 

Savin, poisoning' by, 5^4 4 ap¬ 
pearances, 566 ; m'j^ysis, 
567 ; oil of, 567. 

Scheel^s green, 430 ; prussic 
acid, 636. « 

Schwabe, case of, 248. 

Schweinfurth green, 430. 

Secale comntum, 755. 

Sedative solution, Battley's, 
612. 

Seed com with arsenic, 415 ; 
with copper, 634. 

Serpent poison (echidnine), 24. 

Sesquicarbonate of ammonia, 
333. 

Scsquithloride of antimony, 
551. 

Sesquisulphuret of arsenic, 
433. 
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SHAKING. 
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Shaking palsy from mercury, 
450. 

Sheejm'ash, poisoning by, 428. 

Skerrhiyfon, case of, 212. 

Shot-lead, poisoning by, 484. 
503. 

Silver, nitrate of, 29 ; absorp¬ 
tion of, 57 ; poisoning by, 
558 ; cyanide of, 720- 

Skin, action of poisons through 
the, 23. 370. 382. 

Slow poisoning, 363. 365. 

Sleep, inhuenuu of, on poisons, 
108. 

Smalt, arsenic in, 415. 

Smith, Azenath, case of, 790. 

Smith, Madeleine, case of, 94. 
200. 363. 

Smith, Reg. v., 477. 524. 

Smithere, cases of the, 639. 

Smyth, Mrs., ea-se of, 775. 

Smoking, noxious eftects of, 
748. 

Snake wood, 769. 

Snuff poisoned by lead, 504. 

Soap-lees, poisoning by, 327. 

Soda, muriate of, 3 ; and its 
c»u*bonates, poisoning hr, 
327. 

Sodium, chloride of, 3, 

Sofieufeig of mucous membrane 
from poison and disease, 164. 

Stdomon v. Lawson, case of, 

122 . 

Solania, 762. 

Solatium dulcamara and ni¬ 
grum, 761. 

Sorrel, salt of, ,335. 

South American poison, 771. 

Southgate, case of, 13. 

Spanish flies, poisoning by, 
.576. 

Sphacclia segetum, 755. , 

Sj)inal marrow, diseases of, 
149. 

Spinal poisons, 103. 160. 763. 

Spirit, dyers’, 558. 

Spirits, ardent, effects of, 721. 


Spirit of salt, 289. 

Spirits of hartshorn, 330. 

Sponge, injurious effects of. 18. 

Spontaneous perforation, 169. 

Spotted hemlock, 805. 

Spurred rye, 755. 

Stafford, Mr. A., case of, 591, 
606. 

Starch, alleged presence of 
arsenic in, 415. 

Statistics of poisoning, 237. 

Stewart, case of, 63b. 

Stibiated tartar, 536. 

Stomabh, absorption of poisons 
by the, 24; death from dis¬ 
tension of, 152 ; rupture of, 
153 ; perforations of, 166. 

Stramonium, poisoning by, 836. 

Strangulated hertiia, 128. 

Strangulation, internal, death 
from, 129. 

Strangulation, or jioisoning 
death from, 231. 

Strychnia, absorption of, 68 ; 
local action of, 77; poisoning 
by, mistaken for tetaiiu.s,144; 
and its salts, poisoning by, 
773; symptoms, 774, i)eriod 
of commencement, 775; chro¬ 
nic poi.soniug by, accumu¬ 
lative properties of, 777 ; 
appearances aft> r death, 778; 
fatal dose, 780; period at 
which death takes place, 781; 
treatment, 782 ; chemical 
analysis, 783; tests fur, 784; 
in orf^anie mixtures, 786 ; 
the poison not detected, 788; 
in the tissues, 789 ; trials for 
murder by, 790. 

Strychnos mix vomica, 763; 
ticute, 770; toxifera, 771 ; 
colubrina, 769 ; ignatii, 769. 

Subacetate of copper, 518 ; of 
lead, 482. 

Subchloride of coppe:^, 519. 

Sublimate, corrosive, 444. 

Subnitrate of bismuth, 560. 
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Bubsulphate of mercury, 476. 

Sudden death, causes of, 157. 

Suffocation or poisoning, death 
from, 2.34, 

Sugar of Lead, symptoms 
caused by, 480 ; chronic 
poisoning by, 485 ; appear¬ 
ances, 491 ; fatal dose and 
period of death, 492 ; treat¬ 
ment of poisoning by,.493 *, 
analysis of, 495 ; in d^;anic 
mixtures, 497 ; detection of, 
in the tissues, 498. 

Sugar poisoned by lead, 504. 

Sulphate of magnesia, 4; of 
indigo, 272; of potash, 340; 
of copper, 516; of zinc, 553; 
of iron, 558 f of morphia,. 
614. 616; of strychnia, 780, 
785. 

Snlphindigotie acid, 272. 

Sulphocyanic acid, 717. 

Sulphurdt of^mercury, 475. 

Sulphuret of arsenic, death 
from or disease, 225 ; local 
action of, 371; poisoning by, 
433. 

SuLi'HiTRic Acid, symptoms 
caused by, 243period of 
commencement, 244; acts of 
volition and locomotion in 
poisoning by, 248; remission 
and intermission of symp¬ 
toms, 250; apjiearances after 
death from, 251 ; chronic 
poisoning by, 255; absorp¬ 
tion and elimination of, 257; 
fatal dose of, 258 ; period of 
death, 260; treatment of, 261; 
chemical analysis of, 263 ; 
tests for, 264 ; analysis in 
organic liquids, 265; stains 

. of, on clothing, 268; aro¬ 
matic, poisoning by, 271; 
quantitative analysis, 272. 

Symptoms, evidence from, in 
poisoning, 114. 124; rules 
for observing, 15u. 


I Syncopal asphyxia, 150. 
j Syrup of poj)j)ies, 608. 

Systemic action of poisons, 
78. 


Tanghin poison, 770. 

Tan^inia venenifera, 770. 

Tape-worm, 176. 

Tapiooanplant poisonous, 721. 

Tartar, cream of, action, 336. 

Tartar Emetic, tolerance of 
large doses of, 96 ; symptoms 
and appearances, 537; chemi¬ 
cal analysis, .544; arsenic 
contained in, 550, 

Tartaric acid, 323. 

Tartarized antin^ny, 536. 

Tasteless ague drop, 427. 

Tawellf case of, 656^ 662. 681. 

Taxus baccata, 842. 

Tetanic convulsions, natural 
causes of, 140. 

Tetanus, large doses of opium 
in, 96 ; symptoms of, 137 ; 
hysterical, 139; mistaken for 
poisoning, 142. 

Tests and apparatus, 203; falla¬ 
cies respecting the use of, 395, 

lliebaina, 620. • 

Thomas^ case of, 251. 254.^4. 

Thomapple, poisoning by, 836. 

Ticunas poison, 771. 

Tieute, upas, 770. 

Tin, poisonous preparations of, 
558. 

Tinfoil, patent, noxious effects 
of, 506. 

Tissues, poisons in the, 31. 46. 

Tobacco, poisoning by, 746. 

Tobacco, Indian, effects of, sSft. 

Toifana aqua, 188. 

Tolerance of poisons, 96. 

Trades subject to painters’ colic, 
486. 

Treacle, lead in, 504. 

Trisnitrate erf bismuth, 560. 

Truffles, pononing by, 757. 
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TURBITK. 


■WOUKD8. 


Turbith, mineral, 476. Vomited matters, detection of 

Turners, case of the, 363. poison in, 123. 


Ulceration of mucous membrane 
from poisoning and disease, 

Upas antiar, 770. 

Upas poison of Java, 770. 

Upas tieute, 770. , 

Urari poison, 771. 

Urine, poisons detected in the, 
32. 

Uterus, arsenic detected in the, 
4<i. 


Vapours of arsenic, alleged 
death from, 121. 234. 426 ; of 
nitric acid, death from, 276; 
of ammonia, effects of, 330; 
of phosphorus, 345; of mer¬ 
cury, effects of, 455; of prus¬ 
sic acid, 636. 

Vegetable irritants, 563. 

Vegetable acids, 303. 

Venom of serpents. 24. 

Veratria, poisonous effects of, 
576. 

at^im albuna, 575. 
diurii, 518. 
ermilion, 475. 

Vinegar, arsenic in, 415. 

Vinnm antimonii, 536; opii, 
613 .^ # 

Violence, death from, mistaken 
for poisoning, 230. 

Viscera, removal of, in the dead 
body, 177; cautions respect¬ 
ing the preservation of, 207. 
Jriol, oil of, 241; blue, poi¬ 
soning by, 5. 516; white, 553; 
green, 559. 

Vitriolic acid, 241. 

Volatile poisons, absorption and 
elimination of, 64.73; changes 

: in, 194. 


Wainright v. Bland, 139. 

Wall papers, poisonous, 432. 
845. 

[ case of, 445. 471. 

We^tng, case of, 381. 

Dr., case of, 780. 

Watefv effects of cold, 10; of 
boiling, 21; of wells acci¬ 
dentally poisoned, 123; poi¬ 
soned by lead, 489. 506; by 
copper, 532. 

Water, bitter-alraond, poisoning 
by, 702. 

Watcr-hemlock, 809. 814. 

Water Laurel-, 704. 

Watkins, Reg. v., 323. 

Welch, case of, 456. 

Whisker, case of, 5. 

Whisky, poisoning by, 721. 

White, case of, 6. 

White hellebore, 5. 573. 

White lead, 483. 

White precipitate, 12; poison¬ 
ing by, 473. 

White vitriol or copperas, 553. 

Wine poisoned by arsenic, 377; 
by lead-shot, 503. 

Wine, antimonial, 636. 

Wine of opium, 613. 

Wishart, case of, 408. 

Wolfsbane, poisoning by, 816. 

^Vood-sorrel, salt of, 335. 

Woody nightshade, 761. 

Wooler, case of, 93. 107. 
364. 

Woorara poison, 771. 

Worms, poisons found in, 45; 
perforations of the intestines 
by, 173; species of. 175; 
alleged death from, or poison, 
224. 

Wounds, poisoned, 25. 
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Wourali poison, 771- 
Wren, Beg. v., 764. 


Yellow arsenic, 439. 

Yellow, King’s, alleged poison¬ 
ing by, 225. 

Yellow sulphate of mercHiy, 
476. 


Yew-berries and leaves, poison¬ 
ing by, 842. 


Zinc, sulphate of, 553; chloride 
of, 554; symptoms and ap¬ 
pearances, 555; analysis, 557; 
carbonate of, 558. 


THE END. 





